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1.0 INTRODUCTION

The following presents a Sampling and Analysis Plan (SAP) for implementation of groundwater
monitoring activities at the Feddeler Construction/Demolition Site, operated by R&M
Enterprises, Inc. The Feddeler Construction/Demolition Site is a construction demolition waste
landfill, located just west of Lowell, in West Creek Township, Lake County, Indiana (see Figure
1 - Site Location Map).

In compliance with Solid Waste Facility Permit FP# 45-08, R & M Enterprises, Inc. operates and
maintains a groundwater monitoring system capable of detecting statistically significant changes

in groundwater quality occurring downgradient of the facility.

Pursuant to permit condition D10, all groundwater monitoring wells which constitute the
facility’s permanent groundwater monitoring well system shall have water quality samples taken

and tested individually on a semiannual basis during the months of June and December.

2.0 PURPOSE

This Sampling and Analysis Plan (SAP) for the Feddeler Construction/Demolition Site has been
developed in accordance with 329 IAC 10-21-2. In addition, permit condition D9 indicates that a
SAP shall be submitted for approval, in writing from the OSHWM staff. The purpose of the
SAP is to provide a framework for the consistent collection of groundwater samples, which are
verifiable and representative of the site’s groundwater conditions. Adherence to a standardized
protocol for sample collection, management and analysis procedures will allow collected data to

be comparable over time.

Specific procedures for groundwater sample collection, water level measurement, sample
preservation and handling, chain of custody procedures, and analysis of samples collected at the
Feddeler site are described in the following sections. All sampling and analysis of groundwater
at the Feddeler site will be performed in strict accordance with the procedures and methods
outlined in this plan. All personnel involved in groundwater sampling at the Feddeler site must
review and become familiar with the requirements of this SAP. Any deviation from this plan

requires prior approval from IDEM. In addition, any revision of this plan will be forwarded to

IDEM prior to implementation in the field.
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3.0 SAMPLING DATES
Solid waste facility permit FP# 45-08 regulates the Feddeler Facility. The Feddeler

Construction/Demolition Site is currently required, in accordance with the above referenced
permit, to perform groundwater sampling on a semi-annual basis. Groundwater sampling events

are required to occur in the months of June and December.

4.0 ANALYTICAL PARAMETERS

According to permit condition D10, the detection groundwater monitoring parameters (i.e. Phase

I parameters) for the site consist of the following:

e Field pH e Methylene chloride

e Specific conductance ¢ 1,1-Dichloroethane

e Chloride e Toluene

e Barium e Benzene

e Arsenic e 1,2-Dichloroethlyene (total)

e Sodium e Ethyl benzene

o Sulfate e 2-Butanone (Methyl ethyl ketone)
e Ammonium e Total phenolics

5.0 GROUNDWATER MONITORING SYSTEM

Table 1 presents specific Feddeler Construction/Demolition Site monitoring well network detail.

Groundwater monitoring well locations are illustrated on Figure 2.

6.0 PRE-SAMPLING ACTIVITIES

Preparation for a successful sampling event must begin in advance of field sampling operations.
In as much as possible, sampling events will be scheduled at least two weeks in advance of the
sampling event. This will allow time for the preparation and assembly of sampling equipment,

sampling bottles, labels, chain of custody forms, and field data sheets.

It is important to note that, although every effort will be made to adhere to established
monitoring schedules, sampling events may be subject to change based on factors such as
weather. No sampling will occur at the Feddeler Construction/Demolition Site during inclement
weather conditions, including:

e when precipitation in the form of rain or snow will potentially contaminate samples.

2
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e when winds are strong enough to cause blowing dust and other materials to
uncontrollably contaminate samples.

e when the weather is so cold that it interferes with the operation of equipment or the
sampling crew’s ability to exercise effective quality control.

The decision to postpone or delay a sampling event will be at the discretion of the project
manager and will be reported to the IDEM if such a delay extends beyond the calendar month for

which the sampling event was originally scheduled.

Prior to each sampling event, analytical results from the previous sampling event will be
reviewed. Under the direction of the project manager, a well sampling sequence will be
developed for the upcoming sampling event. The upgradient wells and downgradient wells are
designated for the purpose of well sampling order. Wells will be sampled in order of increasing
potential for impact from the facility (see Section 22.2). The sampling team will determine the
sampling order prior to arriving at the facility. The following presents a brief summary of the

facility monitoring well network:

Upgradient Wells Downgradient Wells

MW-1 MW-2
MW-3 MW-4
MW-5 MW-6
MW-8 MW-7
MW-9

MW-10

MW-11

7.0 SAMPLER TRAINING

Field sampling personnel are key to ensuring the overall quality control of the data. All sampling
personnel should receive formal training in proper sample collection techniques. Key

responsibilities and tasks which must be completed by field personnel include:

e Reviewing the sampling and analysis plan. Field sampling personnel should develop an
understanding of sampling locations, methods, sample quantities, and personal protective
measures required on-site;
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e Ensuring that a copy of the sampling and analysis plan is available for reference at the
monitoring well head each time groundwater samples are collected;

e Ensuring that samples are representative of the conditions and the matrix from which the
sample was collected by following the procedures outlined in the sampling and analysis

plan;
e Ensuring that only equipment specified in the sampling and analysis plan are used to
collect groundwater samples;

e Calibrate field meters at the beginning and the end of the day to verify proper operation.
Document the calibration with the field meter identification, date and time of calibration,
calibration standards used, calibration results, and the name of the person who performed
the calibration in the field log book (calibration procedures are included in Appendix

A);
e Properly preserving, packaging, and shipping samples to ensure that they arrive at the
laboratory unchanged;

e Implementation of chain-of-custody procedures and the proper documentation of field
conditions and field measurements such as pH, temperature, and specific conductance.

8.0 ACCESS RESTRICTION AND WELL SECURITY

Access restriction is provided for the site by chain link fencing. No persons will be allowed into
the facility without the facility operator's consent, or legal search authority under statute or rule.

All wells are provided with a security system, including a damage preventive casing and access

restriction.

The primary method of damage prevention is a metal outer casing around the well riser.
Additional damage prevention, and increased visibility, is provided for all wells in close
proximity to roadways by guard posts surrounding the well. Each well is provided with a lock
that will prevent unauthorized access to the well riser. Lock mechanisms are serviced at least

twice a year (when the well is sampled) to check operation.

9.0 REVIEW OF SAMPLING AND ANALYSIS PLAN

Prior to the sampling event, field personnel will review the Sampling and Analysis Plan to
become familiar with the sampling procedures, objectives, and expected site conditions. Field
personnel must also perform any necessary equipment inventories and inspections, and

coordinate with the laboratory so that the required sample kits (containers) are available.
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The majority of these tasks may be completed several days prior to sampling, however any

equipment that is maintained at the facility will be inspected on the day of sampling.

10.0 SELECTION OF EQUIPMENT

Equipment utilized during a sampling event may vary due to the multiple activities and readings
required by IDEM regulations and site specific conditions. Each set of equipment is selected
based on consideration of the conditions unique to the Feddeler Construction/Demolition Site.
Controlling factors in the selection of equipment include:

1. The parameters possible for detection at the site.

The accuracy of the readings produced by the equipment.

The ease of operation (including calibrations).

2

3

4. Serviceability.
5. Portability.
6

Ruggedness.

11.0 PURGING EQUIPMENT
11.1 Bailer

The primary method for well evacuation will be by dedicated PVC bailer. A bailer is a bottom
filling tube designed to penetrate the water column and fill, and reseal by the use of a check
valve/stopper device (usually a check ball). The technology of the bailer represents the most
basic design, rendering the bailer the most resistant to mechanical failure. Bailers are suited to
withdrawal of sample waters with minimum agitation. Withdrawal rate with a bailer is strictly
controlled by the sampler. The rate of purging using a bailer is rarely great enough to cause
cascading of the formation water into the well. Furthermore, the amount of suspended sediment

does not adversely effect the performance of a bailer in removing water from the well.

The bailers utilized at the Feddeler Construction/Demolition Site will be dedicated, meaning they
will be used exclusively in a single groundwater monitoring well. The bailers will remain

suspended in the monitoring well, above the water column when not in use.

5
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12.0 FIELD METERS FOR pH AND SPECIFIC CONDUCTANCE

All field equipment used during sampling events will be calibrated before each sampling day
according to the manufacturer's specifications. The source and type of calibration standard used
will be stated on the field record, and the solution retained for use at the end of the sampling day.
Field meter calibration standards will be dictated by the historical data from the site. Standards
will be more acid than the most acid wells average reading, and a second standard will be more
base than the most alkaline wells average reading. A copy of the owner/operators manual for
each field instrument anticipated to be utilized for sampling activities at the Feddeler

Construction/Demolition Site has been provided as Appendix A.

13.0 TEMPERATURE AND PHYSICAL APPEARANCE

Equipment will be utilized to record the in-situ temperature of the groundwater in degrees
Celsius on the field record. This reading is to allow correction of calculations involving
groundwater if the calculations are temperature sensitive. Physical appearance of the
groundwater, measured by visual observation of the sampling team, will be recorded in the field

record (see Appendix D for an example of the groundwater sampling field form).

14.0 FIELD PERSONNEL SAFETY EQUIPMENT

Field sampling personnel will don protective clothing appropriate to any suspected hazardous
conditions that may be encountered based on previous results of samples collected at the site.
Applicable regulatory provisions of the Occupational Safety and Health Administration (OSHA)
will be adhered to by field personnel. Latex or vinyl gloves will be worn by the sampling crew
anytime personal contact is possible with sample water, open sample containers, sampling
equipment (previous to, during or after introduction of the equipment into the well), or the open

well.

15.0 EXTERNAL CONTAMINATION PREVENTION EQUIPMENT

Under no circumstance will any equipment to be introduced into the well be allowed to come
into contact with the ground. This is to prevent introduction of potentially contaminated soils
into the well. A plastic sheet will be placed in the area around the well protective casing to
prevent contact between equipment and the soil. Additional protection from cross-contamination
concerns may be provided for bailer cord by supplying a plastic lined container to temporarily

hold excess cord as it is withdrawn. All equipment to be utilized for samples from more than one

6
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sampling point will be decontaminated. Decontamination procedures for non-dedicated

equipment is described below in Section 18.0.

16.0 CORD/ROPE

Bailers require the use of cord to lower the equipment into the water column. In the event bailers
are used for the sampling event, the cord's chemical composition must be recorded on the field
record. If necessary, dedicated 3/8" polypropylene rope with 3' long x 3/32" diameter Teflon
coated stainless steel wire leader will be used in conducting purging and sampling activities at
the Feddeler Construction/Demolition Site. When not in use, dedicated rope will be stored in a
labeled, sealable plastic bag. Reuse of flexible rope of any composition in multiple wells is

forbidden. The length of cord in contact with the water at anytime should be minimized.

17.0 FIELD FILTRATION

The sampling crew will filter dissolved metal analysis samples in the field. In-line high capacity
disposable filter cartridges with a maximum pore size of 0.45 microns will be utilized. The
QuickfilterTM model # FF8200 in-line disposable filter, manufactured by QED Groundwater
Specialists, located in Ann Arbor, Michigan will be used to field filter all dissolved metals

samples. Alternative filters may be used if equivalent to the above.

18.0 DECONTAMINATION OF NON-DEDICATED EQUIPMENT

Decontamination of non-dedicated equipment applies to any equipment employed in acquisition
of independent grab samples from more than a single well. Techniques for decontamination are
specific to the equipment being cleaned. All equipment that has been decontaminated for reuse

will be rinsed by water withdrawn from the sampling source (where possible) prior to

introduction to the sample.

18.1 Bailers

In the event that non-dedicated bailers are used to sample any of the existing facility wells, they
will be decontaminated after each use. This will be accomplished by washing the entire
assembly (valve and tube) in a non -phosphate detergent and potable water bath, utilizing a bailer
brush of the appropriate size for abrading the interior of the bailer. The bailer and valve will then
undergo a gross rinse in potable water. The bailer will then be double rinsed in deionized or
higher grade water. When not in use, the bailer will be stored in a predesignated container.

7
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18.2 Field Reading Meters

Meters for specific conductance, temperature, and pH will be washed with a non-phosphate
detergent solution and rinsed with a volume of deionized water equal to a minimum of four times

the volume used by the meter for effective reading.

18.3 Teflon Coated Wire

The entire length of wire will be submersed in a non-phosphate detergent bath. The full length
must be abraded by a clean cloth as it is removed from the wash bath, and deposited into a gross
rinse bath, composed of potable water. The cord will then be lifted as a coil and placed in a final

deionized water rinse.

18.4 Field Filtration Systems

Reuse of filter membranes for more than one sample is prohibited. Equipment for conveying the
sample through the membrane can be used for multiple samples, provided that it is properly
decontaminated between samples. The first concern is the decontamination of the intermediate
container between extraction from the well, and contact with the dedicated filter membrane. The
containment reservoir and all parts contacted by the sample water will be washed by a non-
phosphate detergent bath, abraded with a clean brush or cloth in the bath, gross rinsed in at least
potable water, and finally rinsed in deionized water. Prior to filtration of the next sample, the
reservoir will be rinsed by the water of the next well to be sampled before filling the reservoir to

filter the next sample set.

18.5 Water Level Indicators

Water level indicators will be decontaminated before being introduced into any well. The head
of the indicator will be cleaned in a non-phosphate detergent wash after each well. The probe
will be abraded with a bristled brush in the detergent in order to remove any contaminants. The
probe will then be double rinsed in deionized water. The measuring tape for the water level
probe will be decontaminated in the same manner as Teflon coated wire in this section. The tape
will be decontaminated at a length equal to the total depth of the well plus the well riser height,
plus three (3) feet. Non-Phosphate detergent baths utilized in the decontamination of field
equipment will be mixed following the manufacturers label instructions. The amounts of
detergent and water used in the mixture will be recorded on the facility field sheet, along with the
brand name of the detergent used.

8
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19.0 PIEZOMETRIC/POTENTIOMETRIC SURFACE READINGS

During each sampling event, the sampling team will obtain a static water level reading at each
well or piezometer listed in Table 1. Prior to the removal of any water from a monitoring
device, the water level will be acquired by measuring the water level in relation to the survey
mark on the well riser. The method to be used requires that static water level in a well be

measured just prior to purging. Water level measuring devices will be accurate to 0.01 feet.

20.0 TOTAL WELL DEPTH

Total well depth will be measured at the same time as the static water level to assess the
effectiveness and state of repair of the well. If the total depth of the well is significantly different
from the well depth recorded on the well driller's record, the sampling team will note these
findings on the field record. Upon evaluation,. required repairs will be made to affected
monitoring wells, or a demonstration will be made that the well’s performance is unaffected by
the well depth change, and that the same hydrostratigraphic unit is being monitored by the

existing screened interval of the well.

21.0 WELL EVACUATION
21.1 Methods of Evacuation

To ensure the collection of a representative sample of water in the formation, the static water in
the well casing must be removed. The method of evacuation will be suited to the recharge rate of
the specific well, the well depth, and the diameter. Suitable equipment will in all cases, fit within
the well riser without inflicting damage, be easily retrieved up the riser, and remove volumes of

water in a time efficient manner. The primary method for well evacuation and sampling will be

by dedicated PVC bailer.

21.2 Evacuation: Rate and Volume

The withdrawal rate will not create a great inward gradient, or cause the water to enter the well at
a highly accelerated rate. Evacuation of the well at a rate causing the water to cascade over the
well screen on entering the well is prohibited. Complete removal of stagnant water (purging dry)

is the only certain way to assure the evacuation of all stagnant water in the well casing. In some

cases, recharge rate is too great to allow purging a well dry.
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The volume of water to be removed, by bailing, for effective purging is the amount necessary in
order to achieve stability, as defined below. Purging extremely large volumes of water is
prohibited since the object is to sample formation water in the vicinity of the well. Purging large
volumes of water does not accomplish removal of stagnant waters, but can potentially draw

water from greater distances to the well. The water drawn to the well could potentially dilute any

contaminants in the vicinity of the monitoring well.

To assure that purging has been effective in drawing fresh formation water into the well, purging
should be continued until the field parameters of pH, Specific Conductance and Temperature
have stabilized within £10% of a field determined mean value. The minimum number of
samples required in order to make this determination shall be four. A minimum of four sets of
field measurements will be taken (approximately every three to five minutes) during the purging
process. The first three will be used to calculate a field mean and the fourth will be compared to

this value.

If the sample is not within +/- 10% of the field determined mean after four sets of readings have
been taken, then another set of readings will be taken after another three to five minutes. This
reading will be compared to the mean of the previous readings. If this value is not within 10% of
the mean, then purging will continue for approximately another three to five minutes. A sixth
and final set of measurements will then be taken. If the above objective still has not been
attained, then this will be noted on the field data sheets and sampling will begin because the
objective is to sample groundwater in the vicinity of the well, and purging larger volumes of

water could potentially draw water from greater distances to the well.

22.0 SAMPLE COLLECTION TECHNIQUE

Samples will be collected in such a manner as to minimize the likelihood of volatilization or
external contamination. The exact collection method depends on the equipment to be utilized

during sampling.

22.1 Bailers

Sampling from a bailer will be conducted in a manner which minimizes the contact of the water
with potential external sources of contamination. Protective hand gear (latex gloves) will be
used to prevent direct contact of the sampler’s hands and the bailer. The bailer will be lowered in
a slow and steady manner until the top of the groundwater is contacted. The bailer will then be
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lowered carefully into the water column until the bailer is full, or the base of the well is contacted
by the bottom of the bailer. Once filled, the bailer will be lowered no further into the water
column. Care should be taken not to contact line lengths of the bailer cord into the water
column. Contact minimization between cord and sample water reduces potential contamination
introduced from the cord, and assures the uppermost zone is being monitored. The bailer will
then be withdrawn at a slow steady rate up the well casing. When the bailer reaches the top of
the well riser, it will be removed carefully to prevent aeration or agitation. The bailer cord
should be pulled away from the water flowing from the top of a top discharging bailer. Where

organic constituents are suspected, bottom discharging bailers can be utilized for appropriate

samples in the set.

22.2 Order of Sample Collection

Wells will be sampled in order of increasing potential for impact from the facility. All
upgradient wells will be sampled before any downgradient wells are sampled. The order in
which downgradient wells are sampled will be determined using previously acquired sample data
to assess potential impacts. Impacted wells will be sampled in order of increasing degree of
affectedness. If no well is confirmed or suspected of being impacted, the most distant
downgradient wells from the nearest waste will be sampled first. Wells will be sampled in order
of decreasing distance from in place waste. Where wells are approximately equal in distance
from waste, wells closer to the most recently placed waste will be sampled before wells close to
waste in place for longer periods of time. The sampling team will determine the sampling order

prior to arriving at the facility. The well sampling order will accompany the analytical results.

The order of sample collection will be established to account for the parameters to be analyzed.
The normal order of sample collection will reflect volatility of the compounds to be analyzed and
enforcement potential of the parameter (established MCL under the Clean Water Acts). Under
adequate water supply conditions, the normal collection order for wells in routine Phase |
monitoring will be:

1. VOC’s,

2. field parameters (pH and specific conductance),
3. dissolved metals,
4

parameters extracted from unpreserved sample.
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22.2.1 Low Water Sampling Contingency

In the event of dramatic seasonal fluctuations in the water table, the Feddeler
Construction/Demolition Site has developed a contingency sampling order for a low water
supply. Based on previous analytical data, the following sampling order for a low water supply
has been established.

1. dissolved metals,

2. field parameters (pH and specific conductance),
3. VOC’s,
4

parameters extracted from unpreserved sample.

23.0 CONTAINERS, CONTAINERIZING OF SAMPLES, AND MINIMUM SAMPLE
VOLUME

Varying parameter and method types dictate specific chemical materials for sample containers to
minimize contamination by the container. Sample containers will be new, and accompanied by
the manufacturer's certificate of analysis for the container lot number. Provided as Table 2 are
the requirements for preservatives, bottle material composition, and refrigeration. Samples
collected for volatile organic constituents will have zero head space. Samples will be poured into
the container so that water entering the bottle contacts the wall of the bottle and runs down the
wall to the sample already containerized. The side wall method should be used continuously for
40 ml vials. Liter bottles should be sidewall filled where the neck of the bottle allows tipping of

the container.

To ensure a successful sampling event, double the minimum volume required for analysis should
be collected at each well (to allow for laboratory error), when well water production permits.
Sampling equipment contact with containers will be minimized to prevent cross contamination.
Containers will be kept in a secure area (away from possible sources of contamination) prior to
use. Chemicals used as preservatives will be referred to by source and concentration. The
source laboratory or manufacturer of the chemicals used as preservatives will provide, upon
request, an analysis of the trace elements present in the preservatives, the concentration of these
impurities, and the methods used in the preparation of the chemicals. The required information
on preservation source and batch number will appear on the field documentation for each sample

set collected. Waters used must be of deionized grade or better. Any water used for
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decontamination purposes will be collected in an equipment blank and analyzed (see Section

25.2).

24.0 PRESERVATIVE AND FILTRATION METHODS

Chemical preservatives will be added to sample bottles prior to filling of the bottle. Physical
preservation of the sample set will include prevention of exposure to direct radiation (solar or
other) and expedient refrigeration of the sample to a temperature of near 4°C. Refrigeration
temperature will be confirmed by the use of a thermometer in each cooler containing samples.

The temperature in the cooler upon arrival at the analytical laboratory should be recorded on the

field record and on the chain of custody.

Dissolved metals samples filtered by non in-line equipment will be initially collected in a non-
preserved container (bottle, reservoir or other decontaminated container) prior to filtering. The
dissolved metals sample will be propelled through the filtration device and the sample will be

placed into the preserved bottle as the sample exits the filter membrane.

25.0 QUALITY CONTROL BLANKS

The following quality control blanks will be obtained during each routine semiannual

groundwater monitoring event at the Feddeler Site:

25.1 Trip Blanks

Trip blanks will be taken by the sampler prior to the collection of any monitoring well sample.
The trip blank will be deemed a sample and will accompany the other samples from the site at all
times. This ensures that the trip blank is exposed to all conditions to which the samples are
exposed. The facility may collect and analyze as many trip blanks as desired, but 2 minimum of
one trip blank is required for each sampling event. If the trip blank is containerized prior to entry
onto the site, the blank is not deemed to be a sample until such time as the trip blank sample

physically enters the facility monitoring/compliance boundary.

25.2 Equipment Blanks

At least one equipment blank will be collected from each piece of non-dedicated equipment used
to collect samples at the site. This includes non-dedicated pumps, intermediate containers, and

reusable sections of the filtration equipment. The blank may be limited to the parameters

.
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potentially effected by the multi-use equipment. This blank can also be used as a check on

sample collection and decontamination procedures.

25.3 Field Blanks
At the end of each sampling day the field sampler will collect one field blank sample. Field

blanks will be a complete set of samples, consisting of deionized or distilled water, containerized
at the head of any monitoring well during the sampling event. The sampling crew (at their
option) may collect multiple field blanks during a single sampling event, if the samplers feel that
conditions at the well riser may contaminate the sample from a source other than the
groundwater. A field blank’s main purpose is to ascertain any ambient site conditions (exhaust,

dust, cross-contamination) effects on the samples collected.

The water used for the field blank sample must be distilled water or deionized water brought onto
the site and poured into the designated sample bottles within fifty (50) feet from any groundwater

monitoring well sampled the day the field blank is collected.

26.0 QUALITY CONTROL SAMPLES

26.1 Duplicate Samples

Duplicate samples should be collected in a concurrent manner. Duplicate samples are collected
by filling all bottles of each analysis, then proceed to the next analyte. Each sample set will be
numbered and labeled in a unique manner. Well information will be recorded. The well will be
purged in the approved manner and to the required volume. Collection will occur in the
approved order for parameters. All VOC containers from all sample sets will be filled (if VOC
are being sampled), then the field parameters (pH and specific conductance, etc.) will be repeated
twice until all parameters are sampled for analysis. Sufficient volume of water must be present
in the well to collect the duplicate sample in a single purge and sample event of the well for all
required parameters. Procedurally, duplicate samples are not independent of each other. All

samples are split from the same aliquot of water for individual analysis.

For each groundwater sampling event, a duplicate sample will be collected if more than one well
is purged and sampled. Duplicate samples will be collected at a frequency of one duplicate per

groundwater sampling event.
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27.0 ANALYTICAL METHODS

To assure the wvalidity of data acquired from groundwater samples, the Feddeler
Construction/Demolition Site has included as Appendix B a Quality Assurance Project Plan
(QAPP) for the facility's contracted analytical laboratory, SIMALABS International

Laboratories, Inc. located in Merrillville, Indiana.

28.0 CHAIN OF CUSTODY PROCEDURES

The Feddeler Construction/Demolition Site will, when conducting sampling events, utilize a
chain of custody protocol. The purpose of chain of custody is to legally account for the

possession and security of the samples from the time the samples are extracted, until the printing

of the analytical results.

The chain of custody is to be divided into two parts (see Appendix C). The field chain of
custody will account for the sample(s) from the time the sample is removed from the well and
placed into the appropriate container, until the sample custodian of the analytical laboratory signs
the field chain of custody, taking possession of the sample. The laboratory chain of custody will
account for the location and security of the sample from the sample's arrival at the analytical

laboratory until analysis of the sample is found to be acceptable under the facility QAPP.

The chain of custody is a legal documentation of persons having contact with the sample from
the time of collection, until conclusion of analysis. Anyone signing the chain of custody may be
called as a witness in legal actions to testify to the whereabouts and security of the sample(s)
while in the possession of the signatory. Each sample set will be recorded by a unique identifier
on the chain of custody record, including;:

e number of containers in the sample set

e all persons in contact with the sample(s), (sampler/sampler(s), transport personnel,
analysts)

e times and dates of surrender of sample(s) to another party

e the analysis to be performed on the sample(s).

The field chain of custody will be submitted as part of the analytical results for the monitoring
program. The laboratory will maintain the laboratory chain of custody to be released to the

Indiana Department of Environmental Management upon request.
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29.0 DEFINITIONS SECTION

Access Restriction - A physical and psychological barrier which limits the free entry of a person

into an area or object. This can include but is not limited to signs, fences, locks and security

patrols/stations.

Complete Data Packages - Will include at a minimum: Field documents, calibration logs for all
field meters, analytical results for samples collected, initial calibration curves for wet chemistry
analyses, metals, and organics, chain of custody records (copies will suffice), documentation as

required in the QAPP, and all information required in the operating or closure permit.

Composite Sample - Samples representing a series of sampling points or chemical compositions.
Composite sampling is not allowable for groundwater monitoring for the purposes of detection or
assessment monitoring. Corrective action plans may include composite sampling as a part of

proposed mixing model or remediation plan.

Dedicated Equipmeht - Sampling or bailing apparatus which is used exclusively for use in a
single groundwater monitoring well. This can include parts of an apparatus which is the only
part which will come in contact with the material to be analyzed. Filter membranes, bailers,

rotary pump systems and sample containers are examples of dedicated equipment.

Dry Well - Any groundwater monitoring device which is unable to:

1. Deliver water to be purged from the well casing when opened for sampling, but is
mechanically undamaged.

2. Does not have a recovery rate great enough to supply groundwater for sampling
utilizing the facilities low water order as defined in the SAP plan within a 24 hour

period after the well is purged.

Wells which are dry on a consistent basis will be deemed malfunctioning under the well
maintenance section and must be replaced or delisted to piezometers and relocated. Solid waste

facilities geology section may grant variance to this definition, case by case.

Duplicate Sample - A sample collected to provide evidence that the conditions are repeatable but
does not assume that conditions at the well do not change over short periods of time.

Procedurally, duplicate samples are not independent of each other. Duplicates are collected by
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filling all bottles of each analysis, then proceed to the next analyte. All samples are split from

the same aliquot of water for individual analysis.

Evacuation - Removal of water from a well or piezometer for the reason of preparing the well
for sample collection, by purging stagnant water from the screened interval, or the act of

collecting a representative groundwater sample, duplicate, or field confirmation sample from a

groundwater monitoring well.

Field Documentation - Records of the physical conditions of the collected samples. These
readings include water temperature, water color, specific conductance of sample, solution pH,
time of collection, on site weather conditions and other parameters as required in the site SAP.
The samplers opinion or perceptions are to be recorded here. Conditions as ambient
odors/vapors, reactions with preservatives, difficulty capping without head space, et al are vitally
important and should be reported on the field record. All observations recorded in the field
document will be legally binding and admissible as evidence (written observations of an eye
witness) in a court of law. Field documents will be signed by all field staff present at the time of
the sample collection/observation (also equivalent to field log, field book, field record and field

sheet et al).

Field Sampling Event - That period of time commencing with initial entry of the sampling team,
until such a time as the entire sampling of all scheduled devices locations/measurements are
complete or deemed as inaccessible. This time will include all related activities (calibrations
etc.) whether accomplished on or off site. The field sampling event will be deemed as ended
when transport of the samples are complete and the chain of custody proceedings are signed by

the sample officer at the analytical laboratory.

Gas Lift Pumps and Gas Drive Pumps - Pumps of these descriptions are not acceptable for use

in sampling of monitoring wells in the state of Indiana.

Grab Sample - A sample acquired "mid flow" or in a manner to collect the media to show a

single point in space and time set of conditions.

Independent Sample - A sample or sample set collected in a manner which provides a unique
measure of the chemical and physical properties of the water passing within the area affected by

the well screen's interval over the period of time elapsed during sample collection.
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Indicator Media - Such substances that can indicate the types or specific chemical constituents
or physical conditions (i.e. temperature) likely to be produced or actually produced by influence
of a solid waste disposal facility. These media can be liquid/aqueous, or solid. The most

outstanding examples are water (both surface and ground) monitoring, waste stream testing and

soil monitoring.

Metal Protective Casing - Any malleable substance meeting the description of Metal or Semi-

~ metal under ASTM standards (most notably Aluminum or Steel of any alloy) which is formed

into a shape to completely surround the well riser. The metal casing will be configured to
accommodate the application of a locking mechanism to the casing. When open, the protective
casing will provide clear access to the well riser, well cap and any well purging equipment in the
well. The metal protective casing will be secured to the ground by either attachment to the grout
materials (existing wells) or bolting the casing into the concrete pad provided the well (new

wells).
pH - (-log [H]), Dissolved hydrogen ion activity concentration.

Recharge Rate - The time per unit volume required for a groundwater monitoring well to draw
water from the formation around the screened interval of the well (this rate may equal or exceed
the withdraw rate). In such a case, a well is instantaneously recharging. In cases where
withdrawal of volume per unit time exceeds the transmissivity of the aquifer a cone of depression

is formed. This cone's shape is a direct result of the recharge rate of the well and the

transmissivity of the aquifer.

Representative Sample - Sample which accurately portrays the conditions present at a location.
The location could be on any scale, at any time or could be very specific and local. The result of
analysis should be reproducible by duplicate sample with only minor variation. Representative

samples are not average or composite values unless specified as such.

Rotary Pump(s) - Any pump which utilizes an impeller, piston or other mechanical parts in the
path of water flow. The main physical force used to propel the water is pressure
gradient/vacuum. The action of the moving parts can tend to agitate water passing through the
pump. This includes Helical Rotor Pumps, Piston Type Pumps, Gear Drive Pumps and
Centrifugal Pumps.
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Sample - A set of containers which has been prepared to transport a volume of indicator media to
an analytical laboratory for analysis in a manner consistent with the facilities Quality Assurance
Project Plan. The sample will include as many individual containers as are necessary to comply
with the required sampling event requirements. The containers will be prepared in a manner
consistent with the facilities QAPP in regards to preservatives, composition, physical conditions,
et cetera. Each sampling point will produce one independent sample, and possibly replicates,
duplicates or field confirmation samples, each sample may consist of multiple containers

acquired from a single sample aliquot.

Sample Container - Any vessel used to contain a sample during the time between collection and

analysis.

Sample Set - Will compose of one or more samples from a single facility. Each sample will

represent a single sampling point.
Sampler(s) - Same as sampling crew.

Sampling Crew - The person or persons charged with the responsibility to properly acquire

representative groundwater samples from the facility's groundwater monitoring system.

Sampling Day - Period of time in a calendar day during which the sampler is involved with
activities concerning the sampling at the facility. This includes any activity with the sampling
equipment after the first sample has been acquired on behalf of the facility for the purpose of

monitoring the groundwater.

Sampling Event - Refers to all activities relating to the legal acquisition of samples of
groundwater for the purpose of groundwater monitoring as prescribed in 329 IAC 10-21-2.
Included in addition to active acquisition of the groundwater samples are all blanks and
duplicates, field documentation, transport, custody record, and analytical records and results.
The sampling event officially ends when the results of the analysis are received by the Office of

Solid and Hazardous Waste.

Specific Conductance - The ability of water to conduct electrical current. This is expressed in

terms of microohms/cm this measurement gives a gross dissolved ion reading relative to the

charge and concentration.
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Well Cap - A fitted covering for the well riser. The cap will be in place whenever the well is not
in use. The cap may be of any material compatible with the well riser material. The cap will be
vented on either top or side to allow air circulation into and out of the well riser. The cap and
vent will be designed to discourage the flow of rain and surface waters down the well riser from

the top. Well caps must be removable by hand.

Well Development - One of several methods intended to remove the free sediment from the
bottom of groundwater monitoring well. These methods include bailing until the water clears, or
pumping the well with a sediment tolerant pump until the water clears, or surge development by
forcing a volume of water or air into the well at pressure to push fine sediment away from the
well filter, or a combination of surge and withdrawal until water does not show suspended
sediment. These procedures should be employed whenever a well shows an accumulation of
sediment (silt) in the well. The accumulation, is best evidenced by a change in the overall well
depth without a corresponding change in the height of the well riser. Care will be executed in
which development scheme is used to prevent introduction of chemicals into the groundwater.
See well development requirements under 329 JAC 10-21-4 and guidance on monitoring well

construction-damage and maintenance.
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Table 1

Summary of Monitoring Well Network

Feddeler Construction/Demolition Site
Lake County, Indiana

Well ID Total Well Depth Screen Top of Casing
(feet) Length Elev (ft-MSL)
MW-1* 35.1 5 702.80
MW.-2 30.7 5 675.30
MW-3 315 3 688.65
MW-4 28.0 3 702.71
MW-5* 35.8 3 706.96
MW-6* 33.9 5 695.97
MW-7 36.0 5 673.55
MW-8* 67.0 5 703.44
MW-9 56.0 5 674.59
MW-10 43.8 5 673.93
MW-11 233 5 682.40

*indicates upgradient well

u\home\9409NWELL-SUM.XLS
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Table 2

Sampling Containers and Preservatives
Feddeler Construction/Demolition Site

Lake County, Indiana

Parameter Container Material (size) Preservative Recommended
pH Field Measurement none
Specific Conductance Field Measurement none
Chloride P, G (1000 mL) Coolto 4° C
Sulfate P, G (1000 mL) Coolto4° C
Ammonium P, G (500 mL) H,S0, to pH <2
Dissolved Metals Analysis:
Sodium T,P (500 mL) Immediately Field filter with 0.45
Arsenic micron filter membrane, then acidify
Barium to pH <2 with HNO; cool to 4° C
VOC's Glass No head space in vial

(40 mL VOA Vial)

Teflon Coated
Septum in lid (HCI pH <2)

P-Plastic (polyethylene)
G-Glass (usually amber)

uthome\9709NSAM-CONT.XLS
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Appendix A

Weaver Boos Consultants, Inc.

Owners/Operators Manuals
for Sampling Equipment
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1.1

1.0 PROGRAM DESCRIPTION - R —

This program was designed to insure the quality and integrity of data generated by SIMALABS
International. The requirements herein apply to all personnel with the organization that directly
or indirectly generate analytical results. .

t is our responsibility to generate data where the level of precision, accuracy, completeness and
representativeness are known and documented. This responsibility is held by all personnel of the

organization, and assured with constant oversight by management.

This document discusses all aspects of the laboratory: operation-and-its personnel: -Discussion of ——-
quality control limits, responsibilities, audits and pertinent procedures are contained within.

Due to the constantly changing nature of our bus:mess, th;: contents and limits discussed may
change. SIMALABS International believes in continually improving our operations.
Documentation of these improvements will be handted through revision of thisdocument:”

As of the date of last revision on this QAPP, the contents can be considered policy of
SIMALABS International. Management and staff level personnel will strive in every way to
insure that its contents are accurate and upheld for all data generated.




2.2
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I' P23

2.0 ORGANIZATION AND RESPONSIBILITY

Introduction
The lzboratory QAPP is under the direct supervision of the Quality Control Officer (QCO). His

decisions concerning c T 3 -
company's President. Any questions concerning the validity of the data will be addressed to its

origin and the Assistant Laboratory Manager will take immediate action to correct.

The complete organization structure of SIMALABS International is shown in Figure 2.1.

Support

2.2.1 President/Laboratory Manager: Oversees all operations within the organization. Ee
enforces the guidelines of the QAPP through the Laboratory Manager.

222 Assistant Laboratory Manager: Confr
correct procedures are implemented. H
client.

e also reviews the final reports before going to the

2.2.3  Quality Control Officer: Reviews and approves all data generated by laboratory
Eersomel, maintains control charts and Quality Control records documenting blanks,

duplicates, spikes and all other aspects of the QAPP.

es and determines that all Chain of Custody (COC)

22.4 Sample Custodian: Signs in all sampl :
D ety Hll ores all samples and distributes them to proper

forms are properly filled out. He st
personnel daily.
Resumes of Personnel

See following pages.

ino the validity of data are final and receives complete -support -of the -

ols production of all analyses and oversees that the ™




s

‘ . Jle 2.1:

‘ ﬁquipmént List

Instrument Manufacturer Model Date of Purchase | Detectors
l _2IMS Hewlett Packard 587175890 Series |l 1891 |MsD
B CCIMS Hewlett Packard 5971/ 5390 Series |l 1992 IMsD
3 Hewlett Packard 5820 Series I 1991 |FID/ECD
l e Hewlett Packard 5890 Series | 1895 ECD
GC Hewlett Packard 5380 Series Il 1985 FID
l rge & Trap Tekmar LSC2000/ ALS2016 1951 N/A
HPLC Perkin-Elmer 250 Binary Pump 19¢3 PDA/
235C - Photodiode Array - -“|Flucrescencs
l LC240 - Fluorescence '
T ICP Thermo Jarrel Ash IRIS 1004 ciD
! Vearian SpectrAA 400 1993 Fumacs
I AR Varian SpecirAA 20 + 1992 Flame/CV
IR Perkin Elmer 633 - IR 1991 IR
l ectrometer Milton Roy Spectronic 200 1981 Spec
FIA Automated Lachat QuickChem 8000 1996 Photometric /
iw Anzlyzer Conductivity
l wdiDist
Concentrator Zymark TurboVap Il 1995 N/A
l ?alyﬂc&f Mettler AE - 100 1991 N/A
alance A
rgp Loading Metiler XL - 1800 1894 N/A
glance
fop Lozading Mettler XL - 500 18¢4 N/A
l’glance
% Meter Fisher Scientiiic Accumet pH Meter - 25 1984 N/A
Homn - type Probe Bransen Sonifer 450 1894 N/A
' ﬁ;._janicator
5£th Sonicator Fisher Scientific Ultrasanic FS - 14 1981 N/A
C intriiuge int] Equipment Co. Centra - HN 1991 N/A
wien Fisher Scientific 855-F 1694 N/A
Qven Baxter/S-P NB620 - 10A 1281 N/A
I ¢ Ernace Thermalyne 1300 1992 NIA
| 2P Agitator Analytical Testing 8 Station 1991 N/A
E Extraclors Analytical Testing Pressured Stain. Stee! 1291 N/A
§LD Filtration Analytica] Testing Pressured Stain. Sfesl 1891 N/A
Jevice
Fshpoint Precision Scientific 24537 1991 N/A
' %peratus
Vaccum System Welch |1376 | 15¢4 lN/A
IU me Hoaods Fisher Hamilton ‘Various | 1991 to 1984 lN/A

1
l e

in addition to the abcve, a dizgram of SIMALABS Intemational fzcilities can be found atiached to this propesal as Apcendix C
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JOHN S. SIMA
President/Laboratory Director

4 .

EDUCATION:
B.S., Chemistry, University of lowa, lowz City, lows, 1986

PROFESSIONAL ASSOCIATIONS:

American Chemical Society

Federation of Environmental Technologists, Inc.
International Association of Environmental Laborztories

PUBLICATION:
"Antiinsectan Aflaninine Derivatives from the Sclerotia of Aspergillus Flavus”,

James B. Gloer, Mark R. TePeske and John S. Simz; the Journal of Organic -...— .. - .-
Chemistry, 1988, Vol. 53.

EXPERIENCE:
Mr. Sima, as President and Laboratory Director for SIMALABS International, has

the responsibilities for the overall management of ofiice and laboratory. Mr.
Sima currently manages the operation of the laboratory which consists of the
production, method development, QA/QC, finances, reports, purchases and

. marketing.

Since opening his own laboratory in 1891, Mr. Sima has developed numerous
analytical projects including those for clieniele such as Avery Intermnational,
American Steel Foundries, BorgWamer Automotive, Bethlehem Steel
Corporation, Crown Intemational, Inc., Hammond Lead Products, Inc., Knauf
Fiber Glass, McGill Manufacturing, Nziional Standard Company, National Steel -
Comporation, Riverwood Intemational (Division of Monszanto) and Urschel
He has also developed a clientele base of many environmental
Mr. Sima developed a relationship with IDEM through
L ABS Internationzl which contributed to a contract

Laboratories.
engineering fims as well.
the first four years of SIMA
award in 1995.

Before forming A,l, Mr. Sima managed the lzboratory for ATEC Asscciaiss, Inc.
in Griffith, Indiana for one year and worked in ATEC's Indianapolis laboratory for
four years. His experience at ATEC Associates, Inc. included operating several
pieces of instrumentation, including GC-FID for Total Petroleum products, GC-
ECD for PCB/Pesticides analysis, GC/MS for Volatile and Semi-Volzatile organic
compounds, Atomic Absorption for Trace Metal analysis and various wet
chemistry devices. Mr. Sima aiso mznaged the GC/MS depariment for one year.

~enid i

[

While 2t ATEC, Mr. Sima had opporiunities to work with project engineers which
gave him valuable know[edge in UST, RCRA and CERCLA projects‘ Those
projects included many clients such as flincis Bell, AT & T, WW. Grainger,
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Westinghouse (Bloomington, Indiana), F.M.C. Comorgtion, Indiana Naval
Weapons Support Center, IDEM, Gillette and many other clients.

Prior to his association with ATEC, Mr. Sima wes employed by the University of
lowa Hygenic Laboratory where he had the opportunity to work for the U.S. EPA
using strict CLP Protocol. Mr. Sima's responsibilities included Organic
prep;ration of Semi-Volatiles, PCB's and Pesticides. He also operated the

GC/ELCD/PID instrumentation for Volatile Halocarbons analysis.
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MICHAEL ZARONIAS
Chemist

EDUCATION:
B.A., Chemistry, Indiana University, Norihwest, Gery, Indiana, 1989

EXPERIENCE:

Mr. Zaronias is curmently responsible for running the laboratory quality control
program. His background in organics and inorganics allows him to monitor the
quality of all analysis conducted. He monitors data quality using control charting.
Mr. Zaronias is responsible for guarantesing adherence to the QAPP through
audits, PE samples, and data review. The results of his efiorts are reported to

‘management on a regular basis.

Mr. Zarionias analyzed samples for PCB's and Pesticides using GC and TPH
samples by GC and IR. He has some training for the analysis of SVOC's and
VOC's. Mr. Zaronias has experience in extracting soil, sludge and aqueous
samples for PCB/Pesticides, SVOC, PNA and Herbicides analysis.

Mr. Zaronias was responsible for operation and maintenance of the Graphite
Furnace Atomic Absorption Spectrometer, Inductively Coupled Plasma
Spectrometer, and preparation of standards and digestates for metals analysis.

Additionally, Mr. Zaronias was responsible for overseeing analysis for cyanide,
phenol, ammonia, nitrates, phosphorus, fluoride, chloride, sulfate and various

other wet chemistry techniques.

Mr. Zaronias was previously employed by Northemn Laboratories, an
environmental laboratory, for nearly two years. He prepared samples for
analysis by ICP, GFAA, FLAA and Cold Vapor Technique. Mr. Zaronias
operated a Thermal Jarrell Ash ICP 9000, Perkin Elmer GFAA 5100 and Varian
GFAA 400. He acquired a strong background in environmental testing using

CLP Protocol.

Throughout his years as a chemist, Mr. Zaronias has had opportunities to work
for clients such as U.S. EPA, Indiana Department of Environmenta

Management, U.S. Steel Corporation, Indiana Industrial Plating, Rockwell,

Hzmmond Lead Products, Inc. along with many other clientele.

Prior to working for Northern Laboratories, Mr. Zaronias was a laboratory
assistant at IUN, where he supervised and instructed students with laboratory

technigues in the Organic chemistry 2.

Mr Zaronias has over seven years experience as 2 chemist.
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TiM CONJELKO
Chemist

EDUCATION: -

B.S., Biochemistry, Purdue University, West Lafzyetie, Indiana, 1990

EXPERIENCE:
Mr. Conjelko is responsible for operation and maintenance of the Gas

Chromatograph Mass Spectrometer systems for SIMALABS Intemational. He is
also responsible for operation and maintenance of a Gas Chromatograph having
= Flame lonization Detector and an Electron Capture Detector along with a High-
Performance Liquid Chromatograph having a UV and Fiuorescence Detector.
His five years of experience at includes qualitative and quantitative analysis of
priority poliutants and hazardous substances as labeled by the U.S. EPA
according to current U.S. EPA CLP Protocol. In addition, Mr. Conjelko has the
responsibility of prepping samples of different matrices using Liquid/Liquid and
Liquid/Solid extraction methods.

Mr. Conjelko was previously employed by ATEC Associates, Inc. for one year at
their Grifith, Indiana location. He was responsible for operation and
maintenance of the Gas Chromatograph PID/ELCD, analyzing for Volatile
Organic compounds and Total Petroleum Hydrocarbons. He also operated the
Dohrmar TOC and FOX analyzer, screening’ samples for Organic’ Carborrand
Organic Halides. He prepared samples of diiierent matrices using Liquid/Liquid

and Liquid/Solid extraction methods.

Mr. Conjelko has had opportunities to work on analytical projects including those
for clientele such as National Steel Corporation, lllinois Bell, Shell Oil, W.W.
Granger, Cook County, llinois, Knauf Fiber Glass, Riverwood International
(Division of Monsanto), Northern Indiana Public Service Company, Avery-

Dennison and many other clients.
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SHON AHRENDT
Chemist

EDUCATION: L
B.S., Biology, Purdue University, West Lafayetie, Indiana, 1991

EXPERIENCE:
Mr. Ahrendt's present duties include operation and maintenance of the Graphite

Furnace, Cold Vapor Atomic Absorption Spectrometer and the Inductively
Coupled Plasma. He is responsible for priorization of metals digestion, wet
chemistry analysis and training all personnel conducting these procedures. Mr.
Ahrendt has gained over two and a half years experience in analyzing

environmental samples for metals.

Afier graduation, Mr. Ahrendt began working at SIMALABS Internationzl
conducting Liquid/Liquid and Liquid/Solid extractions for Organic analyses. He
was additionally responsible for preparation of TCLP Leachates. Mr. Ahrendt
was trained on analysis of all wet chemistry tests and metals digestion. He
acquired one year experience in analysis of wet chemistry parameters,
preparation of organic and inorganic samples, and TCLP extraction procedures.

Mr. Ahrendt has had the opportunity to work on projects for major manufacturing
and industrial accounts. He has additionally worked on projects for government,

municipal and consulting engineering accounts.
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JOYCE KALETA
Analyst

EDUCATION: -
B.S., Biology, Purdue University - Norin Central, Westville, Indians, May 1995,

Summa Cum Laude

EXPERIENCE:

Ms. Kaleta's present duties include the supervision of the wet chemistry
department. She conducts all spectrophotometric and FIA (Lachet) analysis.
She also performs gravimetric and titimetric anelysis, and prepares reagents,

standards, and samples.

Ms. Kaleta was responsible for the digestion of samples for metals analysis and

TCLP extraction. She was being trained on analysis of wet chemistry tests. She

also can assist with organic extractions under the supervision of a trained

chemist.

As an undergraduate student at Purdue Norih Central, Ms. Kaleta assisted in the
preparation of precursors for an experimental hydroxyl protecting group for
oligoribonucloetide synthesis. This research project was directed by and funded

through the Biochemistry department of Purdue University in West Lafayette,

Indiana. She was also employed by Purdue North Central as a math tutor.

Ms. Kaleta has gained over two years experience in digestions and TCLP

extraction.
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MELISSA Z0LODZ
Chemist

EDUCATION: ) .
B.S., Chemistry, Indiana University Norinwest, Gery, Indiana, 1996

EXPERIENCE: -
Ms. Zolodz currently analyzes extracts for PCB's, which includes cleanup of the

extracts and preparation of standards. In addition, Ms. Zolodz analyzes samples
for total organic carbon and halides (TOC) , (TOX). She is training on the GC-MS
instrument and under Mr. Conjelko’s supervision analyzes samples for BTEX.

She is responsible for prepping extracts for analysis of pesticides, semivolatiles,
PNA's and TPH. She also has experience in liquid/iquid and liquid/solid

extractions.

Ms. Zolodz began working in the wet chemistry department. Her responsibilities
included distillations, such as, cyanide and phenals, titrations, BOD and COD,

and gravimetnc tests.

Ms. Zolodz was previously employed &t IUN through an undergraduate research
grant. Her project was “Ultrasound in Organic Synthesis: Preparation of Alkynyl

lodonium Salts and Alkynyl Sulfonate Esters.” Her responsibilities in this project = -

included preparing, testing, and improving new synthesis methods using
ultrasound. She also analyzed the salts and esters using H' and C"® NMR and
IR. She presented her results at the Undergraduate Research Conference at
Butler University, Indianapolis, IN in 1995 and 1896, and at IUN in 1886. The
results for the Alkynyl lodonium Salts have been submitted for publication to
Tetrahedron Leters. The results for the Alkynyl Sulfonate Esters will be

submitted in the future for publication.
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BRIAN A. HUDOCK
Chemist

EDUCATION:
B.S., Chemistry, Indiana University Northwest, Gary, Indiana, 1996

EXPERIENCE: .
Mr. Hudock is responsible for conducting wet chemistry analysis. He analyzes &

variety of samples using, gravimetric and titrimetric tests. These include total,
dissolved, and suspended solids, oil and grease, chloride, acidity and alkalinity.
Mr. Hudock distills samples for cyanides, sulfides, and phenols. He zlso
performs biological oxygen demand and chemical oxygen demand tests.

Mr. Hudock was hired recently in 1996 following the completion of his college
studies.
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JOHN C. JEDLICKA
Analyst

EDUCATION:

B.S.. Nuclear Engineer, University of Missouri, Rolla, Missouri, 1873

EXPERIENCE:
Mr. Jedlicka’s present duties include the digestion of waters, soils, sludges and

TCLP extracts for metals analysis by GFAA, Cold Vapor, and ICP. Mr. Jedlicka
has zlso been trained to setup samples for TCLP and ZHE extraction.

ower Corp. designing Nuclear power

As an engineer he worked for Bechtel P
lved in coordinating all facets of Q.A.

plants as well as a licensing engineer invo
design reporting to the Nuclear Regulatory Commission.

He later acted as design supervisor for @ coal fired; industrial, co-generation

power plant for a large international manufacturing company.

at Memphis State University, where
k Basic Nuclear Reactor Operator's
books on mathematics, physics,

John also served as instruction supervisor
he supervised the development of a 80 wee
course and authored or edited 11 text
chemistry, and nuclear reactor fundamentals.
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PHIL KAMBOURIS

Technician

EDUCATION:
B.S., Biology, Purdue University Calumet, Hammond, Indiana, Expected 1997

EXPERIENCE:

Mr. Kambouris is responsible for the extraction of organic compounds. This includes
pesticides, PCB’s, SVOA’s, PNA's, herbicides -and-—TCEP -extracts.---He--is - also-———- "~

knowledgeable is the setup of TCLP and ZHE.

Mr. Kambouris was responsible for field sampling and pick-up at numerous facilities
throughout the Midwest. He has been trained in the operation of ISCO samplers for

composite and storm water sampling.
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KEN SMITH

Sample Custodian

EXPERIENCE:

Januarv 1994 to Present. SIMALABS Internationzl. - Merrillville, Indiana

Since joining SIMALABS International, Mr. Smith has been responsible for sample
custody activities. His responsibilites include sample receipt, log-in, intemal COC,
disposal, shipping, and receiving. Mr. Smith was trained by company management &s
to the proper custody procedures, and has acquired over 2 years experience in these

procedures. e -
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Carla E. Svetich

Project Manager

EDUCATION:

A.A., Accounting, Interational Business College, Fort Wayne, Indiana, 1988

EXPERIENCE:

Ms. Svetich, as project manager for SIMALABS International is responsible for
the oversight of projects. Ms. Svetich responsibility is tracking samples from the
time of receipt to the time of reporting of data. She works together with the
laboratory Manager, Sample Custodian, QA/QC ofiicer and Reporiing Stafi. She
versifies all information for the projects and transfer the information to the
appropriate parities which includes but not limited to Parameters Requested,
Reporting Limits, Data Quality Levels, Holding Times and Due Dates. She also

corresponds with all Clients verifying their request.

Also. since 1991 Ms. Svetich has been working with all depariments which
includes Sample Receiving, Reporting, Organics, Inorganics, Wet Chemistry,
Accounting, and Purchasing.She has developed proper SOP's, for each area

pertaining to Client Services.




h‘*wwu .

s

£

E.'{ ._'l'

bomimratd

KEVIN A. GARLAND
Network Adminisirator

EDUCATION:

B.S. Systams Networking, Purcue University, Hammond, Indiane, Expected 18¢8

A.S. Information Systems & Computer Programesif
Electrical/Computer Engineering courses, Purdue University, West Lafayette, Indi

PROFESSIONAL ASSOCIATIONS:
Intemzatonzal Association of Electronic and Eiectrical Engineers (IEEE)

American Society of Computer Professionals (ASCP)

EXPERIENCE:

March 1996 - Present, American Analvtical. Inc (A).- Merriliviite. Indiana
Mr. Gariand, as Network Administrator for A, has the responsibilifes of maintaining the company's PC

. — , : e o o
network running NeXT's Mach operating sysiem. Duties include administration of all-user accounts,
‘es include management of Sybasa

computer processes, and peripherzls. Additional responsibilié

. . 4e . . ~ - S ! .
datzbase system, specialized application development, end-user s_Llppc_)rE_c_nq troubleshootingany ~_ _ _ _

softwars or hardware problems.

1093 - 1095 Indiana Federal Bank for savinas - Valpzreiso, Indiang
efore coming to A,l, Mr. Garland was 2 Unix System Adminisirator for Indiana Federal Bank. His

experience there included the administration of an RS/6000 computer network running 1BM's ALX
m, and developing all speciaiized database

cperating system, managing an Informix daizbase syste
applications. Also, he maintained ATM software, manzged z twelve-line voice response uni, generated
ser support, and Foubleshooted any software or hardware -—--—— —— - —

2l deparimental reporting, provided end-u

problems.
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" DAVID ATTORNEY, ESQUIRE. Pittsburgh. FA - Ociober 1987 - November 19389

CAROL A.DOYLE
Office Manager

EDUCATION:
B.S. in Business Administration with emphasis in .
Certification (1987), Robert Morris College, Pitisburgh, Pennsylvania, 1994.

Management and Math (1994) and Paralegal

EXPERIENCE:

SIMALABS INTERNATIONAL. Merrillville. IN - December 1996 - Present
Responsibilities include all accounting functions including accounts payable, accgunts
receivable, general ledger, payroll and purchasing. Preparation of monthly financial statements

zlong with budget analysis and cash management.

STRATEGIC ENERGY LTD. Pittsburgh, PA. - November 1989 - November 1994
Associate Energy Analyst responsible for research, document review, contract analysis, tarift
analysis, spreadsheet design and preparation, numerical analysis dnd pfeparation of chars,

graphs and report text.

MAGEE-WOMENS HOSPITAL. Pittshurgh. PA - May 1994 - August 1994 |
Purchasing Assistant Intern responsible for assisting three purchﬁmg agents. and the pu_rcha%mg
manager in placing orders, price analysis and attended weekly supplier meetings. Educated in

different aspects of purchasing and how to handle pricing discrepancies.

on through completion.

Legal Assistant - maintained plaintiff and defense files from incepti .
' ther materials necessary for

Drafred and answered interrogatories, requests for _production and 0 :
discovery. Drafied pleadings, obtained medical records and prepared pretrial statements.
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3.0 QUALITY ASSURANCE OBJECTIVES

Introduction e

SIMALABS International’s quality assurance objective is to develop, implement and maintain
standard operating procedures and report data that are defensible in a court of law. It is our
desire to establish goals to maintain the highest proficiency in obtaining accuracy, precision and
completeness of our analyses. These goals allow customers to have total confidence that out data

and reports are complete and justifiable. ™

Accuracy

Accuracy means the closeness of a value to a reference value. For our purpose, we will use
surrogates, spikes, and preparation standards as a tool to monitor accuracy in the laboratory. See
tables 3.1, 3.1.1, and 3.1.2 for acceptance limits. The applicable calculations are defined below:

* Percent Recovery of Surrogate:

amount of surrogate found in sample
amount of surrogate added to sample

X 100

* Percent Recovery of Preparation Standards:

amount of standard recovered
amount of standard added X 100

* Percent of Recovery Spike:

total analvte found - analvte odginally found
analyte added X 100

. Precision

Precision means the closeness of duplicates and replicates of analyses are done in the laboratory
(ses Table 3.1 for specified limits). S - SR

C..C)/ (C +C)
RPD = € -7 G X100

Completeness

All samples we receive are analvzed unless otherwise specified from the client. We expect 10
analyze all samples within Qa/QC criteria; however, there will be times when to QA/QC cannot
be met. Due to this circumstance, we will want to have a completeness of 93%.
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Completeness:

total number of approved results
total number of samples analyzed X 100

Comparability

Comparabﬂity means compaﬁng one saniple_nﬁtﬁod—ﬁ—aﬁotbersémble_ﬁlgiﬁod—SI"MALABS
International follows methods set forth by the Environmental Protection Agencies (EPA's) 600/4-
79-020 and SW-846, 3rd Edition Methods. These methods can be compared to old methods and

to future methods set by the agency.

Representativeness

This is based upon the degrees which on set of data represents the characteristics of the sampling
points. This is not applicable to the laboratory setting.




’ ' ! Duplicats MS/MSD Preparadon
Control % Standard
Technicus Method Matrix Limits {+/-) Recovery Control Limits
IcP 200.7 Aguecus 15% 80-120 80-120
I > 6010 Sci/Siudgeiauid 30% 70-130 70-130
Cold Vacor 2AA 245.1/7470 Acueous 15% 80 - 120 80 - 120
I' -Id Vapor AA 7471 Scil/SiudgeLiquid 30% 70-130 70-130
™ Grephite Fumace AA 200 Sedes/7000 Series Acuesus _ 15% 80- 120 80-120
I | ~zohite Fumace AA 7000 Series ScilSivdcelliquid 30% 70-130 70- 120
s Acidity 305.4 Aguecus 10% S0- 110 NIA
I | viditv Land & Lakes ScilSiudeelicuid 30% 70-120 N/A
SAJkaﬁnitv 310.1 Aguecus 10% 80 - 110 NA
i
! l .‘aﬁnity Land & Lakes Soii/SiudeeLiquid 30% 70-130 N/A
* |Ammonia as N 350.2 Aaueous 20% 80 - 120 80-120
I r "xmcnia as N 3502 M Seil/SiudgeLicuid 30% 7 70-130 70-120
A_s:h 160.4 Scil/Siudae/Uquid 20% N/A N/A
I ! ?iD 405.1 Acuescus/Siudce 20% N/A NIA
[U;mﬁde 3253 Aguests 10% S0-110 N/IA
I | " oride 252 SoiliSivdee/Licuid 30% 70- 130 NIA
] ;'c‘ta( Chlorine 330.5 Acuesus 15% 85-113 NIA
l l ) ?'zal Chlerine ——aseSM— Scil/Siudee/Licuid -30% 1 —-70-130 - WA T
o0 40,1 Acvesus 20% 80 - 120 80 - 120
l " onide. Reactive 7332 Aauecus N/A NIA NA
;g\;anide, Reactive 7.3.3.2 ScillSivdge/Liauid NIA ONA NJA
l [ janide, Total 335.2/9010 Agquecus 15% 80-120 80-120
;y;nid‘e. Total - 5010 SolUSivdge/Licuid 30% 70-130 . 70-130
l B !shacint, closed cup 1010 Aguecus Sdeg. F N/A | N/A
—
. lashocint, open cup 1010 SoilSivdge/Licuid 5dea. F N/A N/A
I "+ Forice 3404 Aavesus 20% 80 - 120 NA
S T o T T | e
. luoride 3401 M Scil/Siudceticuid 30% 70-130 N/A R
I ‘gxavalent Chromium 218.4 Acueous _ 1“%? 80-120 ‘ N/A R
‘exavalent Chromium o 71‘?-6 Soiv/Siudced iauid 30% 70 - 130 l NIA
I \ r3ta/Nitrite 73533 Agquecus ' 20% i " 80-120 I N/A )
litrate/Nitrite 92¢0 SoilSicdce/Licuid 30% 70-130 k N/A
l '}1 2 3341 Acuecus 20% 80 - 120 \ N/A
.litr‘;{e 3541 M SciliSiudceLicuid 3G% i 70-130 ' NIA

|
Womiatang




ABLE 3.1
\wantnued)
. ' Duglicats MS/MSD Preparaticn
Control % Standard
Techniquse Method Matrix Limits {#+/-) Recovery Control Limits
~ 3 Grease 413.1 Acuecus 20% 80 - 120 80-120
.. & Grease S071 Soi/Siudce/Ucuid 40% 60 - 140 80 - 140
~-int Fiiter 8085 Soil/Siudee/licuid Pass/Fail N/A N/A
.:‘enolics 420.1/5085 Aguecus 20% 80-120 80-120
~~enclics T TTG065 SeivSivdae/Liquid 30% "“L‘ T 70-120 T 70-T1207 i
:asohorus, Ortho 365.2 Aqueous 20% 80 - 120 N/A
:"‘wsohorus. Ortho 3635.2 M Soil/Siudae/liquid 30% 70-130 NA
. .ioschorus, Total 365.2 Aguesus 20% 80 -120 80-120
f"‘ﬁcsphoms, Total 365.2 M Soil/Siudge/Liquid 30% 70-130 70-120
. 1 150.1/040 Aguesus 5% N/A N/A
! 8045 Soil/SludgefLicuid 10% N/A NIA
Total 160.3 Aaquesus 20% N/A NIA
’T_:jﬁlids. Total 1603 M Sail/Sludge/Liquid 20% N/A /A
-,Eé'ﬁds. Total Dissclved 160.1 Aaquesus/liquids 20% N/A N/A
~3lids, Tetal Susoended 160.2 AquecusiLiguids 20% N/A N/A
i
-,:iﬁds, Total Volatile 1€0.4 Agueous 20% N/A N/A
~alids, Total Volatie 160.4 ScWS!udFe_ﬂquid _ 20% N/A N/A
-;j‘:ec’ﬁc Conductance 25108 { Aquesus 10% N/A N/A
~4lfate 375.4 Aguesus 15% 85-115 N/A
i
,}:h‘ate 2038 Soil/Siudee/Liquid 30% 70-130 N/A
"=ifide, Reacive 7.3.4.1 Aaueous N/A NIA N/A
.. Jifide. Rezcive 7341 SoiUSiudee/Licuid N/A NIA N/A
iffide. Total 376.2/9030 Aqueous 30% 60-130 60-130
—,élﬁde, Total 6030 Soil/Siudce/Liquid 50% 50-120 £0-120
“ifite 3771 Acueous 20% 80-120 N/A
%ﬁte 377AM — Soil/Siudge/Licuid 0% - - 702t —NA——T
HN 151.3 Aguesus 20% 80-120 go-120 "
: N 3513 M . SciVSludce.’Lic;.'id 40% 60- TS~ 60-TSO T
%C 624/8240 Acueous NIA -~ l NIA S
i)c 8240 SoivSiudeeLiquid N/A - I N/A
FOC 6258270 Aguecus M/A - l NIA
3«00 8270 Sail/Slucce/Licuid N/A - l N/A
”:f%C/Pestiddes 608/5080 Acueous N/A - \ N/A

B

s See summary atachec Tacie 341




\BLE 3.1

Sontinusd)
* ' Duplicate MSIMSD Proparaton
Control %% Stancard
I Technique Method Matrix Limits {+{-) Recovery Contrel Uimits
rfE/PesﬁEdes eoab ScilfSiudce/Liquid N/A -~ N/A
limic'des 8150 Aqueous N/A - N/A
| ~rhicices 8150 Seil/Siudge/Ucuid N/A -~ N/A
I rH-IR 418.1 Aguesus 20% 80-120 80-120
IR 5071 SoW/SludeeiUiouid 40% 60 - 140 60- 140
l ~H-GC 8015 M Agqueous N/A 80 - 120 N/A
—H-GC 8015 M Seil/Sludge/Licuid N/A 60 - 140 NJA
I WA -HPLC 610/8310 Agueous N/A 25-120 N/A
~=1A - HPLC 8310 SoilSiudue/Liquid N/A 25-120 N/A

See summary atached Tatle 3.1.1

" = See summary atached Tarle 3.1.2 for crpanic surrcgate spike congol fmits
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bie 3.1.1

Organic MS/MSD Control Limits

I Aqueous Aqueocus Soil/Siucge/Liquid Soil/Sludge/Ligquid
% Rec. Limit % RFD Limit % Rec. Limit % RED Limit

I DA Fraction

l " {-Dichloroethene 61 - 145 14 53172 -
. richloroethene 71-120 14 62 - 137 24
i~Slorobenzene 75-130 13 §0-133 T T 0 21

l luene 76-125 13 53-13¢8 21
|Eenzene 76 - 127 11 €6 - 142 21

l }‘SVOA Fraction

_I 2.4-Trichlorobenzene 3¢-98 28 38-107 23
{Acenaphthene 46 -118 31 31-137 19

l 4 Dinitrotoluene 24-96 38 28 - 88 47
Di-n-Butylphthalate 11-117 40 29135 47

l | Yrene 26-127 31 35-142 26

i-Nitroso-di-n-propylaming 41-116 38 41-128 38

Ferichlorobenzene 36 -97 23 28-104 27

|, . "antachlorophenol ¢-103 50 17 - 169 47
|Phenol 12 -89 42 26-90 35

' " Chioroghenal 27-123 4g—- C25-102 ot mm——B0——
I—iChloro-B—methyfphenoI 23-97 42 26 - 103 33

I i Nitrophenol 10 - 80 F- ) Sd 1.1“--1—1:4 50 .

i

‘ Pesticide Fraction

' _indahe 56 - 123 15 46 - 127 50
| sotachior 40 - 131 20 35-130 31

' —~ydrin 40 - 120 2 34-132 43
| ~eldrin 52-126 18 31-134 38

l '.__,;1drin 55-121 -————— 21 42138 — g — 45 —
(- 4-DDT 38 -127 27 23- 134 50

B
“lerpicide Fraction
3 ’

I ‘34-0 40 - 120 25 30-130 l 50
2.4, 5-TP (Silvex) 40-120 25 30-130 1 50

i
1!
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Table 3.1.2

Organic Surrogate Recovery Limits

Agueous
% Recovery Limit

Socil/Siudge/Liguid
% Recovery Limit ~

VOA Fraction

Toluene-d8 83 -110 81-117
Bromofiuorobenzene 86 -115 74 -121
1 2-Dichloroethane-D4 76-114 70 - 121
SVQOA Fraction

Nitrobenzene-D5 35-114 23-120
2-Fluorobiphenyl 43-116 30-116
Terphenyl-D14 33-141 18- 137
Phenol-D5 10-94 24 -113
2-Flucrophencl 21-100 25-121
2,4 6-Tribromophenol 10-123 18-122
Pesticide Fraction

Tetrzchloro-M-Xylene(TMX) 50450 T |~ 50-150
Decachlorobiphenyl 50-150 50-150
Herbicide Fraction

Dicamba 50-150 50-150
FENA-HPLC Fraction

Decafluorobiphenyl 20-140 20-140
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4.0 ANALYST/TECHNICIAN TRAINING PROGRAM

Overview

In today’s highly competitive environmenta! laboratory marketplace, SIMALABS International is
incorporating procedures designed to increase and inswre the quality of our services. Our product
quality is directly proportional to the abilities of our personnel. The capabilities of our analysts are
greatly dependent on their training. This program has been designed to ensure that all laboratory
analysts are properly trained, and that ongoing verification of their abilities occurs. oo

Scope

The SIMALABS International training program involves accounting of previously attained skills, and
tracking of skills learned in our facility. To accomplish the initial accounting portion of the program,
e 4.1) has been developed to list those analyses learned in other quality oriented

a form (Exampl
training record from previous employers will be obtained.

environmental facilities. If possible, a

Since the background of incoming employess varies, it will be the laboratory managers responsibility
to determine the extent of training required. Employess with four year science degrees will fall under
our “Analyst” training procedure, while non-degres personnel will be addressed with our
“Technician” training program. All records will be undated on an as-needed basis and reviewed by

the staf member and laboratory manager during yearly reviews. -

Analyst Training Program - -~~~

Analyst training will be conducted using 2 mufdfﬁewmesswhmtheckﬁsrﬁxample‘#:zfvdﬁ—*’—-
be followed to ensure and verify that all necessary aspects of the process are mastered.

analyst will be instructed to read and understand SIMALABS
ternational’s Standard Operating Procedure (SOP). In addition, the analyst will be required to
the SOP, and any background information desmed

review the applicable methods referenced in
significant to achieve full comprehension (e.g. Instrument manuals, EPA CLP SOW’s SW-846, etc.).
lyst will conduct a verbal dry run with an

To verify that the proper information was derived, the anal
experienced analyst.

When a new test is assigned, the

Upon completion of proper literature study-the—new-ssalystwillcondustiEates—=
supervision of an experienced analyst. Due to the disperity of difficulty in analyses throughout the
laboratory, the minimum time for supervision will be test-specific. When supervised training hes
been completed, the analyst will be released for mdividial analysis by the supervising analyst.

lity to funcuon self-sufficiently will be determined by analysis of a

Verification of the analyst’s abt
etection limit study, or other equivalent measure,

performance evaluation sample, calibration curve, d
as prescribed by the laboratory manager.
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4.4

Due to SIMALABS International stringent QA/QC protocol, and participation in various performance
evaluation programs, ongoing analyst capabilities will be monitored. Additionally, it is our intention
to implement “double-blind” PE samples analyses, where the Assistant Laboratory Manager and the
QC Officer are the only staff members aware that the samples are performance evaluations.—

Technician Training Program

SIMALABS International’s intention is to utilize non-degree “Technicians” in sample preparation
positions. Training for these positions will be similar to the multi-step process used for analysts.
However, testing and monitoring of basic skill will be substantially more stringent. All technician

training stages will be tracked utilizing a checklist (Example 4.3).

When a new sample preparation procedure is assigned, the technician will be instructed to read and
understand SIMALABS International’s Standard Operating Procedure (SOP). In addition, the
technician will be required to review the applicable methods referenced in the SOP, and any
background information deemed significant to achieve full comprehension (e.g. EPA CLP SOW’s,
SW-846, etc.). To verify that the proper information was derived, the technician will be verbally

quizzed by an experienced analyst. .

Upon completion of proper literature study, the new technician will conduct the test uder the
Due to the nature of preparatory procedures throughout the

supervision of an experienced analyst
the laboratory, the minimum time for supervision will be test-specific. When the minimum time for

supervised training has been reached, the tec
supervising analyst. :

Verification of the technician’s ability to function self-sufficiently will be determined by preparation

of a performance evaluation sample, calibration curve, detection limit study, or other equivalent -..-

measure, as prescribed by the laboratory manager and QC officer.
Due to the methodologies employed, ongoing verification of the technician’s effectiveness occurs.
All preparatory processes require sufficient QC samples (
monitor the technician’s abilities with every preparation batch.

hnician will be released for individual work by the

e.g. surrogates, spikes, standards, etc.). To ...




SIMALABS International
Previous Experience Records

sme: Date of Hira:
Education:
i evious wWork expernence: —— s
Organization Location Dates Fosition
|
|
|
_‘sthods Leamed:
I 1 Method Name Method #'s Experience(yrs) Trained By
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SIMALABS Internationzl
Technician Training Record

Date Treining Initizted:

-s

R N R e
. D Joeend

_ginee:l
* *~thod: Trainer:
Complete Completz Approved Approved
Process Technician Date Trainer Dats
gaad & Understand SIMALABS Intemational SOP
l ..ad Referenced Methods
'f sic Technigues Review
_alculations Review
' rbal Dry Run
Observe Technique
l __:pervised Anzlysis
Rg!eased for Independent Work
' _%riﬁcation of Capabilities ¥
l"‘aining Report Checklist Completed - o] sg—— -
, _v?eriﬁcation Procadure Utilized:
'___;JT"S.
I
' ~;:.‘mig:fan: i S ——
B signature cate
l} iiner:
) _ signature cate
! ab Manager:
' sigrature  dste Example 4.2
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sinee:

viethed:

.

Date Training Iniiiztes:

Trainer:

SIMALABS International
Analyst Training Record

Procass

Complets
Analyst

Complets
Dats

Approved
Trainer

Approved
Dats

1ad & Understand SIMALARBS International SOP

(Read Referenced Methods

I—Trba! Dry Run

J'bserve Technique

" ipervised Analysis

?éleased for Independent Work

“'?:riﬁcab'on of Capabilities *

““faining Repart Checklist Completed

oy ey

i
.3

-
1

]
4
oo

Jerificaticn Procadure Utiized:

[

{otes:

—
l;s

1

-Fralyst
1 —

' gmner.

s-jrature

ab Manager:

cata

signawrs

g
E
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5.0 SAMPLE CUSTODY

SIMALARS International has incorporated siict procedures for sample custody. These
guidelines were established to maintain the custody of samples in’ the laboratory; and the Tegal

validity of results generated.

The sample custody SOP outlines the general procedures utilized in sample custody of all
samples received. This is to be considered a minimum requirement. Ofien project specific
guidelines are required which supersede these procedures. The attached SOP details sample
receipt, login, storage, internal sample transfer, storage and disposal (see Section 5.1).

Table 5.1, Sample Containers and Preservation

Example 5.1, Chain of Custody

Example 5.2, Login/Internal Sample Transfer Page

Example 5.3, Parameter Request sheet

Example 5.4, Internal Sample Transfer COC sheet

Example 5.5, Cooler Inspection Form
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Section 5.1

STANDARD OPERATING PROCEDURES  -----mvvm oo e

FOR SAMPLE CUSTODY

Introduction

This SOP is designed to outline the procedures used to initiate and maintain sample custody for
samples received in the laboratory. Procedures have been instituted to msure that proper sample
custody has been established upon receipt and that this custody is maintained during the entire

analytical process.

Procedure

When a sample cooler is received, sample login is immediately initiated. The cooler is inspected
externally to determine if any obvious leakage has occurred. It is additionally checked for any
potential hazard warnings. The cooler seals are broken and the chain of custody (COC)

(Example 5.1) is removed. A thermometer is placéd in the cooler for a period of 15 minutes, and

the receipt temperature is recorded. While the cooler temperature is being measured, the COC is

reviewed and signed.

The entire contents of the cooler are removed and all samples are placed on the login counter in
COC order. All bottles are inspected for problems such as breakage. VOA vials are inspected
for headspace, and so noted if any head-space is present. Upon completion of inspection, the
COC is checked against the sample bottles received. Any discrepancies or inadequate volumes

are notified to the manager immediately. T T T B

The sample custodian will login the samples and assign a unique identification number (Example
5.2). This number will be placed on 2 label and affixed to each jar received for a given sample.

The samples are placed in the walk-in cooler (maintained at 4°C), except VOC's which are placed

in a segregated refrigerator at 4°C.

The custodian completes a parameter request shest (Example 5.3) including client information,
turnaround time, parameters requested and any pertinent comments regarding sample receipt or

analytical requirements. -

e transfer chain of custody (Example 5.4) is completed. Fach bottle received
is given a separate line on the form. The type of bottle and analysés to be conducted are noted.”
The sample is initially signed in by the sample custodian. When an analyst requests a sample,
the custodian removes the sample container from the cooler and releases it with a signature.
Upon completion of the analysis the sample is retumed to the sample custodian and signed in.

The internal sampl




.

When a bottle is returned empty, it is noted on the Internal Sample Transfer Chain of Custody
| and the botile is disposed. All partially used samples are stored in the cooler for 30 days after the
report is sent to the client. After 30 days, the samples are placed in storage for an additional 30
dayvs. At this point, the samples are properly disposed. All storage transfers are noted on the

Internal Sample Transfer COC.

[ S—
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I ample Containers and Preservation

' L

l ‘

-1
=
-3

M Size and
Type of
Parameter Matrix Container Preservative Temperature
jTe‘:i?‘ls Agueous £00 mL plastic ’ HNO3 Cocl to 4 deg. C
etals Soil/Sludge’Liquid 4 oz. sgust [ —_— Coolto 4 deg. C
lﬁddif‘/ Agueous 500 mL plastic [ —_— Cool o 4 deg. C
kafinity Agueous 500 mlL plastc t Coolto4deg. C
|Afmmonia AQueous 1 L amber H2S04 Cool to 4 deg. C
el Agueous 1 L amber —_— Cool to 4 deg. C
_hloride Aqueous 500 mL plasic | — Coal to 4 deg. C
|T_otal Chlorine Aqueous 500 mL plastic | —— Cool to 4 deg. C
0D AqQueous 500 mi plestic H2504 Coolto 4 deg. C
| Totel Cyznide Agueous 1 L amber NzOH Coolto 4 deq. C
rluonde Aqueous 500 mL plastic Coolto 4 deg. C
iexavalent Chromium Agueous 500 mL plastic - Cecolto 4 deg. C
'Nntrate/Nltnte Aqueous 500 mL plastic H2504 Cool to 4 deg. C
itrita Aqueous 500 ml plastic Cool to 4 deg. C
IOII & Crezse Aqueous 1 L amber H2S04 Ccol to 4 deg. C
hcnohcs Aqueous 1L amber H2504 Cool to 4 deg. C
““hosphorous, Ortho Aqueous 500 mi plastc — Cool to 4 deg. C
hosonorous Totzl Agueous 500 mL plestic  jH2S04 .. . - Coolto 4deg. C |
Agueous 500 mL plesic — ' Coolto 4 deg. C
[Re zct\Corros.\lgnit Soil/Sludge/Liquid | 1L amber —— Coolto4cdeg. C
[ j‘olids Testing Aqueous 500 mL plastic —_— Coolto 4 deg. C
Solids Testing Soi/Sludge/Liquid | 4 oz. squat — Coolto 4 deg. C
l"‘;ulrat Aqueous 500 mL plestic Cool to 4 deg. C
%ulﬁde Aqueous 500 mL plastic lZn Acstzte & N2OH Coolto 4 deq. C
lSuIﬁte Aqueous 500 mlL plestic I Coolto 4 deg. C
CLP SoiVSludge/Liquid | 1 L amber — Cool to 4 deg. C
FKN- Aqueous 1 L amber H2S04 Cool to 4 deg. C
| oc Aqueous 0 mLvial (2) | KCL Cool to 4 deg. C
Sole Soil/Sludge/Liquid | 4 oz. squat — Cool to 4 deg. C
SVOoC Aqueous 1 L amber (2) — Coolto4deg. C
SoiVSludge/Liquid | 4 oz. squat —_ Cool to 4 deg. C
i) DCB/Pesticides Agqueous 1L amber (2) —_— Coolto 4 deg. C
Foapesticides SoilSludge/Liquid__| 4 oz. squat — Cool to 4 dag. C
g:rbicides Aqueous 1 L amber (2) — Coolto4deg. C
\gerbicides Soil/Sludge/Liquid | 4 oz. squat — Coolio4deg. C
Zgolynuclear Aromatics Aqueous 1 L amber (2) | — Cool to 4 deg. C
2olynuclear Aromatics [SoiVSludge/Liquid 4 oz. squeat l — Cool to 4 deg. C
%PH -GC IAqueous 40 mL viel (2) | _— Coolto 4 deg. C_|
E SIS | SciSiudge/Liquid | 4 oz. squat | — Cool 1o 4 deg. C
fPH - IR |Aqueous 1L amber | — Cool to 4 deg. C
IPH-IR |SoiSiudge/Liquic | 4 oz. squat | — Coolto4deg. C
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SIMALABS International

T Pnysical Description

* Solids, % Setfeable ™
.57 salids, % Total (TS) ™
"7 sclics, % Total Dissalved (TDS) ™
"1 Sciids, % Total Suspended (TSS) ™™
1 8qlids, % Tctal Volzatle (TVS) ™
T Tumsiciyy

" ‘mands
| BOD-5Day ™
~ Tcso0-50ay
. _Chemigl Oxygan Demand (COD)
¢ Disscived Oxygen (DQ) *
_ij_—W'mk!er -

Ganeral Chemistry:
;ions, Nutrients, Minerals, etc.
i Accity, as CaCO3
" Alkalinity, as CaCO3
% Chicride (CH)
I Fats, Oil & Grease (FOG)
-7 Fiueride (F-) |
Hardness, as CaCO3
. Nitogen, Armmaonia (NH3)
 Nitrogen, Nitrate (NO3-) =
7 Nitrogen, Nirite (NOZ-) ™™
~ Nitrcgen, Nitate + Nitite
E_ Nitregen, Tetal Kjeldanl (TKN)
__ Nitrcgen, Organic (TKN - Ammonia)

1

' Analyza Immediataly!
~ HT </= 24-hrs!

~, Subceniacied

u

Lo

ymments:

Cyanides, Suifides & Phenclics
Cyanices, Amenable
- Cyanides, Reactive
Cyanices, Total
Cyarides, Weak Acid Diss. (WAD)
Phencls, Total
Suifides, Reacive ™
Suitdes, Total ™

RRARR

Miscellaneous

_ Astesits, PLM@
Astesics, TEM @

"~ Bromice (Br)

Cartamates @

Cclifeem, Toal @ ™

" Ceiiorm, Fecil @ ™

T Eca@T
Chicrine, Resicual (free) *

T Chicrine, Total *

" Dicxns & Jor Furans @

T Hesting Value (BTU/ 2) @
Peur Point @

T Stendard Piate Count @

~ susw

" Suriactants (MBAS) @

Vs @

__ Waterby Kari Fischer @

| |

HT <= 48-4rs!
HT <=7 days!

@@ Ti0s=SVCCs, VOCs, PNAs, PCEs.

T VoA GTMS Scan (TICs)

T SVOA GCMS Scan (TICs) ™™

T General HC Scivent Scan (GC-FID)

T Chlcrinated HC Solvent Scan

T Alesrol Sean (GC-FID)

T 23.7.3TCDD Screen (GCMS SiM) —

TPH
GC

oL
8 RCRA
T apes
T Arsenic
—Cad:.'.ium
_—C.‘.r:rnium
Cepeer
T tead
_-MefCJP/
T Nicke!
—Se!:-_nium
_—Sﬂve.'
T Tne
T 1caF S
T voc
T svee
— Fesicides ™
: Herticdes ™
T-days untl extracien
7-days frem TCLP wmble
endl preo. exsacicn
Pes?s, 2,1,7.8-TCDO (cicxin)

——

P PARAMETER REQUEST SHEET
Paperwerk Te -
imaround 1ime: Daia Rec'd:
__Emergency (same day) ___T2Hrs ___ QC (Data Pkg.Req'd)
24 Hrs 3-5Days L=b 1D(s):
T 48 Hrs ~7-10Days ___WET CHEM
jent: Conizct __ METALS
Address: Pheaz No.:
| : Fax No.: _ORGANXCS
| icility Neme: Job / Proj. #:
‘ ~ample 1D: PC. % ____SUBCONTRACTED
| Sample Matrix: “Aqueous / Soil / Sludge / Off / Solid/ Other. Recsived By: Co. Name:
| ysical | Appearance / Gravimetrics Grganics Total Metals
Acd / Base / Water Cempatitility pH* _ FC3s 8 RCRA
T Ash % " Prospherus, Tetal "~ Velatle Organics (VOCs) _ 13PPs
T calor T prhospherous (otho-Phosphate) T BTEX ___Aluminum
. Density (g/cs) / Speciic Gravity T suifste (SO45) __ BTEX+MEE ___Antimory
~ Flashgoint - CC (ciesed cup) T sutfte (S037) ¢ ___ Semi-Vciatle Organics (SVOCs) ™ _ Arsenic
T Rashpoint - OC (open cup) T Totzi Organic Carben (TOC) T eNasT " Barum
T Moisture, % (100 - %TS)™ T etz Organic Halogen (TOX) _ Tiosee ~ Bexyiium
~ Odar ™ T Exzacatle Org. Halogens (EOX) ____Crgano Chlrine Pesticides ™ ___Boren
T Paint Filter Test (free ficuids, PIF) - ____Organo Fhes/ N/ S Pesicides@ ™ . Cadmium
Cricrechenoxy ACd Herbicices ™ Calcum

_ Chromium, totzl

____ Chremium, hexavalent (Cr+8) ™
_ Cotalt

___ Copper.

___ Hardness

ren

Lead
Lithium
Magnesium
Manganese
Mercury
Mclybcenum
Nickel
Pctassium
Selenium
Silican
. Sitver
Scdium
Stontum
Thallium
Tin
Vanacum

RARRRREREN

Zinc -
ICAP Scan

OTHER

|

|

[P—

3.3

Example




Cooler Inspection Form

Log-4n Date:

I vcaived By!
Clent Receipt Date/Time:
I  ent Projet Nou: Ciiemt Centact
l “ipecicn Infermation:
I cler Temgerature!
I Custcdy Sezls Present / Absent
Custody Seais Intact  / Brcken
l Chain - of - Custcdy Present [/ Absent
Samcole Conciticn Inacg / Brcken | Lesking
l Uoes COC maich samples receiv YES / NO
H
| ; _
‘ crepances:
1
l i
‘moles in czater:
- Client SIMALABS International Remarks Client [SIMALABS International Remarks
Sample ID Samcle ID Samole Cond. Sample ID Sample ID Samole Cond.

[
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6.1

6.0 CALIBRATION PROCEDURE AND FREQUENCY

[ntroduction

All analytical calibration procedures utilized at SIMALABS International have been developed to
mest or exceed the requirements specified in SW-846, 3rd edidon. These procedures are sirictly
adhered to at all times. Any verance from these procedures will be approved only by
management and QC personnel.

Acceptance Criteria

Wet Chemistry: The following criteria will be used for evaluation of initial and continuing
calibration data. Sample analysis will not procesd unless these critena are met.

6.2.1 Where applicable initial calibration curves are generated using the procedure outlined in
Table 6.1. Valid curves will demonstrate a correlation coefficient between 0.995 and
1.000. Wet Chemistry calibration curves will be valid for 6 months from time of
generation, or until continuing calibration results do not recover within acceptable limits.
These calibration curves will consist of a minimum of four calibration standards and a

blank.

Continuing calibration data for Wet Chemistry analyses will consist of analysis of a blank
and a check standard. The blank must demonstrate no contamination above the
quantitation limit, and the check standard must show a recovery of 80 - 120%. If the
continuing calibration does not recover within these limits, analysis will stop and

corrective action will be taken. Blanks and check standards are analyzed every 10
samples.

O
N
N

Metals: The following criteria will be used to ev._aluate initial and continuing calibration data.
Sample analysis will not proceed unless these critera are met.

62.3 Graphite Furnace and Cold-vapor AA: Initia] calibration of the Graphite Furnace and
Cold-vapor AA will consist of analysis of a minimum of 3 standards and a blank. This
procedure must be employed immediately preceding all analyses. The cormelation
coefficient of the curve will fall between 0.995 and 1.000. The calibration curve will be
validated by analysis of an ICV and ICB. The ICV must recover between 80 - 120%.
Continuing calibration will consist of analysis of a CCV and CCB every 10 samples. The
CCV recovery must fall between 80 - 120%, and the CCB must be below the quantitation
Limit. If the CCB and/or the CCV do not pass this criteria, analysis will cease and

corrective action will be employed.

6.2.4  Inductively Coupled Plasma: Imtial calibration of the ICP will be conducted per
manufacturer's specifications. This will include analysis of a blank and standerd for all
elements of interest. The initial calibration will be verified by analysis of an ICV and
ICB. The ICV must recover between 90 - 110%. Additonally, initial calibration of the
JCP will consist of quarterly determiration of interelement corrective faciors and

individual compounds linear ranges.

Continuine calibration of the ICP will involve analysis of a CCV and CCB every 10 samples.
g “thin 90 - 110% and the CCB must demonstrate background

The CCV must recover wi B : _ :
contamination below the quantitation limit. Additionally, analysis of an Interference Check

Sample (ICS) will be performed at the beginning and end of every sequence. All compounds
must recover within 20% of their true value.
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Organic Analysis:  The following criteria will be used to qval_uate initial and continuing
calibration data. Sample analysis will not proceed unless these criteria are met. -

6.2.5

6.2.6

VOC and SVOC: Initial calibration will consist of analysis of a tune check followed by a
S-point curve for all compounds. The curve validity will be determined by comparison of
the CCC and SPCC compounds specified in SW-846. All these compounds must pass
their criteria for analysis to begin. See Table 6.2 for the CCC and SPCC compounds and

their acceptable limits.

Continuing calibration for VOA and SVOA apalysis will involve analysis of a tune check
followed by a mid-point standard containing all analytes of concern. The continuing
calibration will be evaluated using the CCC and SPCC compounds against the Lmits

specified in Table 6.3.

PCB/Pesticides/Herbicides: Initial calibration for Pesticides or Herbicides will consist of
a 5-point calibration curve. Preceding the Pesticide curve an EndrinyDDT breakdown
will be conducted. The Endri/DDT breakdown will be acceptable if neither compound
breaks down greater than 20% and the sum of both breakdowns does not excesd 30%.
The 5-point curve must have all compound %RSD; <15%.

Continuing calibration for Pesticides or Herbicides will involve analysis of a mid-point
standard containing all compounds. The % Difference of all compounds from the initial
calibration must be < 20%. Preceding analysis of a continuing calibration standard, an
Endrin/DDT breakdown will be analyzed to meet with the criteria specified above.

Initial calibration for PCB's @1’11 utilize 2 minimum 3-point calibration curve for Aroclor
1260. Normal calibration will utilize Aroclor 1260 unless other -Aroclor’s are known to

be present. All curve % RSD's will be <20%.

Continuing calibration for PCB's will involve analysis of a mid-point standard for Aroclor
1260 unless other Aroclor’s are known to be present. The % Difference from the curve
must be < 15%. If upon analysis it is determined that other Aroclors are present, a
continuing calibration will be analyzed for that Aroclor immediately following the sample

set, within 12 hours of sample analysis time.

Initial calibration for TPH will consist of 2 5-pomnt calibration curve. The 5-point curve

must have a % RSD <25%. TPH curves are routinely analyzed for Gasoline, Diesel 72 = ™

and Motor Oil, however curves for other fuels are analyzed where applicable.

Continuing calibration for TPH will involve analysis of a mid-point standard of the fuel
of concern. The % difference from the curve must be <20 %.

HPLC - PNA's: Initial calibration for PNA's will consist of analysis of a 5-point curve for

both UV and Fluorescence detectors. All compounds % RSD's must be < 30%.

Continuine calibration for PNA's will involve analysis of 2 mid-point standard for both
UV and Fluorescence ranges. 1f higher reporiing limits are desired, analysis of only a UV
continuine calibration will occur.  All compound % differences must be < 30% for

analysis to proceed.
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Accuracy and Traceability of Calibration Standards

Accuracy and traceability of calibration standards are handled in the following manner:

6.3.1 Organics -

All calibration standard lots are checked against certified standards. These ceriified standards are
accompanied by data packages certifying their accuracy. Preparation of the calibration standards

are documented in the following fashion:

Standard name and lot #

Date prepared and preparation analyst

Stock standard name, supplier, lot # and concentration
Date of stock standard receipt, and expiration
Amount of stock standard used

Amount of solvent used, and solvent lot
Final volume of mixture

Final concentration of standard

6.3.2 Metals

The stock standards used for preparation of the initial calibration standards are of a different lot

or supplier than those used for preparation of the ICV's and CCV's.
Preparation of calibration standards and check standards are documented as follows:

Standard name and lot #

Date prepared and prepératicn analyst .
Stock standard name, supplier, lot # and concentration
Date of stock standard receipt, and expiration
Amount of stock standard used

Amount of acid used and lot 7

Final volume of mixture

Final concentration of standard

6.3.3 Wet Chemistry

Where possible, all calibration standards prepared or purchased are checked against certifie
standards to check their accuracy. Preparation of standards are documietited as follows:™

Standard name and lot %

Date prepared and preparation analyst '
Stock standard name, supplier, lot # and concentration
Date of stock standard receipt, and expiration
Amount of stock standard used

Amount of dilution reagents used and lot =

Final volume of mixture

Final concentration of stenderd

d




\BLE 6.1

Calibration Procedures and Frequency

Parameter

—

Initial Calibration

Continuing Calibration

Comments

Inducting

-oupled Plasma

Blank, Standard, ICV, ICB

CCV of different stock,

CCB every 10 samples,

ICS per beich

Quanrieriy linear ranges™™
Quarterly interalement

checks

old Vapor AA

4 point + blank minimum

CCV of difierent stock,

CCB every 10 samples

Initizl

calibraticn dzily

4 point + blank minimum

CCV of difierent stock,

CCB every 10 samples

Initial

calibration dzily

“rzphnite Fumace AA

Acidity

N/A

Blznk, titrant & check

All titretions in duplicate

N/A

Blznk, titrant & check

All titrations in duplicate

Alkalinity

|Ammonia as N

- |Blank, CCV every 10 samples

New curve

every 6 months

4 point + blank minimum

Blank

Check dessicant
yezrly belance &

weights certification

Sesd, blank, standard

N/A

Blenk, check sizndard

All titretions in duplicate

3

sh Daily balance calibration
~0D Winkler titration weekly
L

C_hloride N/A

i

Blznk, CCV every 10 semples

New curve

every 6 months

LTleChbdne

o .

4 paint + blank minimurr)

4 peint + blank minimum

Blznk, CCV every 10 samples

New curve

every 6 months

e

nide, Rezactivse

4 point + blank minimum

Blenk, CCV every 10 samples

New curve

every 6 monihs

(W)
- e
0n)

: Yanide, Totz

4 point + blank minimum

Blank, CCV every 10 samples

New curve

every 6 months

f"fashpoint,
i .
. ~ben and closed cup Certified thermometer check | Blank, siandard every 10 samples |N/A
!_? New curve
! ..
{uorice 4 point + blank minimum lank, CCV every 10 samples every 8 montns

R

axavelent Chromium

4 point + blank minimum

Blenk, CCV every 10 samples

New curve

every 5 months




ASLZ 6.1 (contnued)

\

Calibration Procedures and Frequency

Parameter

-

Initial Calibration

Continuing Calibration

Comments

|Nitrate/Nirite

4 paint + blank minimum

Blznk, CCV every 10 samples

New curve

every 6 menths

4 point + blank minimum

Biank, CCV every 10 samples

New curve

every 6 months

| Nitrite
]

Blank, standard

(vil & Grezase Daily balance calibration
. aint Filter N/A e NA e e
New curve
henolics 4 point + blank minimum Blank, CCV every 10 samples every 6 months

hosphorus, Ortho

4 point + blank minimum

Blznk, CCV every 10 samples

New curve

every 6 months

hespherus, Tota

New curve

every 6 months

4 point + bieﬁk minimum

Blank, CCV every 10 samples

Daily balance calibration

New bufier
A Bufier 4.0, 7.0, 10.0 calibration |Daily bufier 7.0 check esch use

: Check dessicant yearly

‘(‘jﬂﬁds. Total Daily balence calibration Blank bzlance & weights cert

4 | check dessicant yearly

!Séolids, Total Dissolved Daiiy balance calibration Blank balance & weights cert

; Check dessicant yearly
[Salids, Total Suspended Daily belance calibration Blank balance & weights cert |

f , Check dessicant yearly

Ié‘olid"s, Total Volztile Blank balance & weights cert

pecific Conductance

N .

L

9]

Cell constant determination

every 6 months

Blank + .01 M KCi

Stzndard (in duplicates)

N/A

4 point + blank minimum

Blznk, CCV every 10 samples

New curve gvery

6 months

N
c.
o
T

4 point + blank minimum

Blank, (fCV every 10 samples

New curve every

6 months

d | sl

4 point + blank minimum

Blank, CCV every 10 samples

New curve gvery

6 months

4 point + blank minimum

8izrk, CCV every 10 samples

New curve every

o months

= B .
\*‘-’\‘_’M
=5
=
®
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\BLE 5.1 {continued)

Calibration Procedures and Frequency

Parameter

initial Calibration

Continuing Calibration

Comments

4 point + blank minimum

Blank, CCV every 10 samples

New curve

every 6 months

VOC

Tune check

5 point curve

Tune check & 50 ppb standard

every 12 hour sequence

QC check stzndard with

new stzndard lot

l 3VOC

Tune check

5 point curve

Tune check & S0 ppb standard

every 12 hour sequence

QC check standard with

new standard lot

I - CB/Pesticides

5pointcurve

Midpoint standard every

tnewstandard.lot-

12 haur sequence

QC check stzndard with

5 point curve

Midpoint standard every

12 hour sequence

QC check standard with

new standard lot

I arbicides

Midpoint stzndard every

l 24-IR

5 point curve 10 samples N/A
Midpoint standard every - QC check stzandard
5 point curve 12 hour sequence with new stzndard lot

' SH - GC

Midpoint standard every

12 hour sequence

QC check standard

with new standard lot

5 point curve

I—QA- HPLC
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Table 6.2
Organic Initial Calibration
CCC \ SPCC Limits

VOA Fraction Calibration Check Compounds(CCC)
Maximum %RSD for CCC is 30 %

Vinyl Chloride 1,2-Dichloropropane
1,1-Dichloroethene Toluene
Chloroform Ethylbenzene

VOA Fraction System Performance Check Compounds(SPCC)
Minimum mean RF for SPCC is 0.300, 0.250 for Bromoform

Chloromethane 1,1,2,2-Tetrachloroethane

1,1-Dichloroethane Chl.orobenzene
Bromoform

SVOA Fraction Calibration Check Compounds(CCC)
Maximum %RSD for CCC is 30 %

Phenol Acenaphthene
1,4-Dichlorobenzene N-Nitrosodiphenylamine
2,4-Dimethylphenol Pentachlorophenal
2,4-Dichlorophenol Fluoranthene
Hexachlorobutadiene Di-n-Octyl Phthalate
4-Chloro-3-Methylphenol Benzo(a)Pyrene

2,4 ,6-Trichlorophenol

SVOA Fraction System Performance Check Compounds(SPCC)
Minimum mean RF for SPCC is 0.050

N-Nitroso-Di-n-Propylamine
Hexachlorocyclopentadiene
2 4-Dinitrophenol
4-Nitrophenol
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Table 6.3
Organic Continuing Calibration
CCC\ SPCC Limits

VOA Fraction Calibration Check Compounds(CCC)
Maximum %RSD for CCC is 25 %

Vinyl Chloride 1,2-Dichloropropane
1,1-Dichloroethene Toluene
Chloroform Ethylbenzene

VOA Fraction System Performance Check Compounds(SPCC)
Minimum mean RF for SPCC is 0.300, 0.250 for Bromoform

Chloromethane 1,1,2,2-Tetrachloroethane

1,1-Dichloroethane Chlorobenzene
Bromoform

SVOA Fraction Calibration Check Compounds(CCC)
Maximum %RSD for CCC is 25 %

Phenol Acenaphthene
1,4-Dichlorobenzene N-Nitrosodiphenylamine
2,4-Dimethylphenol Pentachlorophenal

2 ,4-Dichlorophenol Fluoranthene
Hexachlorobutadiene Di-n-Octyl Phthalate

4-Chloro-3-Methylphenol Benzo(a)Pyrene
2,4 ,6-Trichlorophenol

SVOA Fraction System Performance Check Compounds(SPCC)
Minimum mean RF for SPCC is 0.050

N-Nitroso-Di-n-Propylamine
Hexachlorocyclopentadiene
2,4-Dinitrophenol -
4-Nitrophenol
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7.0 ANALYTICAL METHODS

SIMALABS International follows analytical procedures teken from methods listed in the below
mentioned manuals. Table 7.1 Lists all methods to be employed for this project.

All analyses in the laboratory have been developed to mest with guidelines established in the
referenced methods and this QAPP. No deviation from these procedures will occur without

notification to and approval of the Quality Assurance Officer.

SIMALABS International has established specific SOP's for all tests analyzed in this project.
These SOP's reflect exact procedures used when analyzing samples in the laboratory. These
procedures are maintained by the Quality Assurance Officer and routinely updated when changes
are warranted. Copies of these SOP's can be furnished upon request. N

7.1 Methods:

1. Methods for Chemical Analysis of Water and Waste, EPA
No. 600-79-020, March, 1979 (revised March, 1983)

"Test Methods for Evaluating Solid — Wastes,
Physical/Chemical Methods”, SW-846, Third Edition,
November, 1986 and any subsequent updates, supplements
or amendments

N

Standard Methods for the Examination of Water aﬁd Waste
Water, 17th Edition, 1989 :

(WA




I 7.1.1 Wet Chemistry o

Srme g vesenm eee

Soil\Sludge
l ‘ Aqueous Soil\Sludgel | Aqueous PQL* | Liquid PQL*
: Analyte Method Liquid Method (mg/L) (mg/Kg)
cidity 7305.1 Land & Lzkes 10 1.0%
‘ !Alkalinit\/ 310.1 Land & Lzkes 10 1.0 %
’l mmonia as N 350.2 3502 M 0.50 50
§Ash N/A 160.4 N/A 0.1%
oD 405.1 NIA 2.0 N/A
|Chioride 5.3 5252 1.0 100
l otal Chlorine 3305 - 3305 M 0.05 - 5.0
lcop  s04 NIA 10 NIA
iyanide, Rezctive 7332 7332 10 10
I_annide, Total 335.2/9010 2010 0.05 5.0
_éiashpoint, Closed-cup 1010 N/A +/-2degF N/A
|Flashpoint, Open-cup NIA 1010 N/A +-2degF
l Huoride 3401 3201 M 0.50 50
| Hexavalent Chromium 218.4 7156 0.05 5.0
. litrate/Nitrite 353.3 9200 0.50 50
"I Nitrite 354.1 3541 M 0.05 5.0
I il & Grease 413.1 c071 1.0 100
| Paint Filter 5095 2085 Pass/Fail Pass/Fail
l Thendlics 420.1/9065 2065 0.05 5.0
f,_E_hosphorous, Ortho 365.2 363.2M 0.05 5.0
l hesphorous, Totzl 365.2 3652 M 0.50 50
oH » 150.1/9040 5045 +#-002SU. | +-002S.U,
l _olids, Total 160.3 160.3 M 10 0.1 %
'Solids, Total Dissolved 160.1 N/A 10 N/A
l }onds, Total Suspended 160.2 N/A 10 N/A
Solids, Total Volatile 160.4 N/A 10 N/A
l ;pzciﬁc Conductance 2510 B N/A 10 umhos/cm N/A
Sulfatz 375.4 c038 10 1000
l _zulﬂde, Reactive 7.3.4.1 7.3.41 5.0 50
‘Sulfide, Total 376.2/5030 3030 0.05 50
I gu!ﬂte 3771 3771 M 1.0 100
TKN 351.3 3513 M 0.50 50

' PQL = Practical Quantitztion Limit; P = Priority Pollutants, A = Appendix IX
These limits ara matrix dependent, and may not be achievezble on all samples
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l 71:2Meta‘s
Soil\Sludge Agqueous ScilSludge
l Agqueous Liquid pQL~ Liquid\PQL*
Analyte Method Method {mg/L) {mag/Kg) P 1A
I ‘urninum 200.7/6010 6010 0.20 20
nmntmony 200.7/6010 6010 0.20 20 X
" timany 202.2/7041 7041 0.05 5.0 <
I fArsenlc 206.2/7060 7060 0.01 1.0 x | x
" senic 200.7/6010 6010 0.20 20
I sarium 200.7/6010 6010 0.01 1.0 X
"’=rylllum 200.7/6010 6010 0.003 0.30 X | x
l oron 200.7/6010 6010 0.10 10
Cadmium 200.7/6010 6010 0.01 1.0 X | x
l zdmium 213.2/7131 7131 0.003 0.30
|Chromium 200.7/6010 6010 0.01 1.0 X | X
F hromium 218.2/7181 7191 0.005 0.50
l Zobalt . 200.7/6010 6010 0.01 1.0 X
roooer 200.7/6010 6010 0.01 1.0 X X
I ~jopper 220.2/7211 7211 0.005 0.50
200.7/6010 6010 0.05 5.0
l _§: 200.7/6010 6010 0.05 50 < | x
Le 239.2/7421 7421 0.005 0.50
l Ltlum 200.7/6010 — 6010 0.02 =20 e L
_.‘A nesium 200.7/6010 6010 0.20 20
Fanganese 200.7/6010 6010 0.01 1.0
l \%Iercury 7470 7471 0.001 0.10 X X
r ,olyodenum 200.7/6010 6010 0.01 1.0
. _ickel 200.7/6010 6010 0.01 1.0 X | X
[Potessium 200.7/6010 6010 2.0 200 o
' alenium 270.2/7740 7740 0.01 1.0 | X | X
;aelemum 200.7/6010 6010 0.20 20 o
Ellcon 200.7/6010 6010 0.20 20
l iilver 200.7/6010 6010 0.01 1.0 X | X
?__}Odium 200.7/6040 6010 1.0 100
' Srontium 200.7/6010 6010 0.05 5.0 |
Frallium 200.7/6010 6010 0.20 20 ] | x
l..jmalh”m 279.2/7841 7841 0.005 0.50 | | X
n 200.7/6010 6010 0.02 2.0 | X
l :anedium 200.7/6010 6010 0.01 1.0 ’ X
inc 200.7/6010 6010 0.01 1.0 | X ’ X

l 3QL = Praciical Quantitation Limit;

hese limits are matrix dependent, and may not be achieveable on all sampies
R =3 RCRA, T = TCLP 8 RCRA, P = Priority Pollutants, A = Apcendix IX
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7 4.3 Organics

Table 7.1 Analytical Method (cont.)

~QL = Fraczzal Quangisdan Limit;

l Aqueous SoilSiudge
Aqueous SoilSiudgel paL” Liquid PQL*
| Analyte Method Liquid Method {ug/l) {ug/iKg) RITI P A
| l enachthens 625/8270 8270 10 330 X | x | x
Acenzchthylene 62578270 8270 10 330 X X X
etone 8240 8240 10 10 X X
~etcohenane 8270 8270 10 330 X f X
2-Acatylaminoflucrene 8270 8270 10 330 X
rolein 8240 8240 100 1G0 X
l Acrylonitrile 8240 5240 100 100 | X
Jrin E0&/8080 5080 1.0 33 X I x | x
! Chioride 8240 8240 100 100 X
4-Amincbichenyl 8270 8270 10 330 X X
liline 8270 8270 10 330 X X
l \nthracene 625/8270 8270 10 330 X X | X
A-amite 8270 8270 10 330 X
l cclor-1016 £08/8080 8080 1.0 33 X x | x
Arocler-1221 608/8080 8030 1.0 33 X X | X
‘ocicr-1232 608/8080 8080 1.0 33 X X | X
l \1Od0r-1242 608/8080 8080 1.0 33 X X X
Aroclor-1248 608/8080 8080 1.0 33 X | I X | X
l ‘oclcr-1254 608/8G80 8080 1.0 33 X X | X
\roc‘or-1260 £068/8080 8080 1.0 33 X X X
“inzene 624/3240 8240 5 5 x | x| x|x
nzidine 62518270 8270 50 1600 X | x
Benzo(a)anthracane 625/8270 8270 10 330 X I X X
iznzo(b)ﬁuorenb"lene 625/8270 8270 10 330 X ' X | X
l jenzo(k)iucranthens 625/8270 8270 ' 10 330 X | x | x
~anzo(ghilperylene 625/8270 §270 10 330 X X | X
:nzo(a)pyrene 625/8270 8270 10 330 X X | X
Jenzoic Acid 8270 R 8270 50 1800 X
:nzyl Alcahol 8270 8270 50 1800 l X X
l ipha-BHC 608/3080 8080 1.0 33 x| Ixlx
nata-BHC cowg0e0 | 8080 1.0 33 x | x| x|
l La-BHC 608/8080 8080 1.0 33 X | x | x
;mma-BHC {Lindane) 608/8080 8080 1.0 33 X | X ] X | X
Is(2-chloroethoxy)methane 625/8270 ] 8270 20 680 l X ] ‘ X | X |
l 35( —<hloroethylethar £25/8270 l 8270 ’ 10 330 | X l X { X |
sis(2-chloroiscorcovl)ether 625/8270 l 8270 10 320 I X l X | X |
ds(2-2thylhexyiichinziate 6258270 | 8270 10 330 | x | x | x
' Tromccichioremathana 6248240 | 8240 5 5 | x | x | x|
' “romoform £24/8240 ‘ 8240 5 > l X l ' X1 X0

hese limits are matx decendent and may not be achieveatle on all samgles
= RCRA Hazardeus Susstances, T = TCLP. P = Prierty Pollutants. A = Appendix IX Orgarics
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r.1.3 Organics
- , Agqueous Scil\Sludge
Agueous ScilSludgel FQL- Liquid PQL~
Analyte Method Liquid Method {ug/L) {ug/Kg) R T F 1A
r-3momethane 624/8240 8240 10 RCE x| % | %
3romccheny! Phenyl Ether 625/8270 8270 10 330 x | < | x
Butyibenzylphthalate 625/8270 8270 10 330 X | x | x
roon Disulfide 8240 8240 5 5 X | X
_arbon Tetrachloride £24/8240 8240 5 5 X i x| x1!x
Mhiordane £08/8080 €080 10 330 X | X X | X
“hlaroaniline 8270 8270 20 630 X X
Chlorobenzene 624/8240 8240 5 5 X | x| x| x
ilorcbenzilate 8270 8270 10 330 X
.1|oréprene 8240 8240 s 5 X
p-Chioro-m-crasal 625/8270 8270 20 650 X x | x
ilorcdibromomethane 624/8240 8240 5 5 X X | X
<-Chicroethylvinylether 624/8240 8240 10 10 X X
“"lorcethane 624/8240 8240 10 10 X X | X
‘loroform 624/8240 8240 5 5 X | X | XX
Chiorcmethane 624/8240 8240 10 10 X X | X
f:hforonaphthalene 625/8270 8270 10 330 X X | X
EChiorophenol 625/8270 8270 10 330 X X | X
“-LChloropheny| Phenyl Ether 625/8270 8270 10 330 X X | X
§1rysene 625/8270 8270 10 330 X X | X
r'r;.‘-Cresol 8270 8270 10 330 X X
" Zresal 8270 8270 10 330 X 1 X X
~Cresal 8270 8270 10 330 x | x X
24D 8150 8150 10 330 X | X X
00D §08/8080 8080 1.0 33 X x | x
4-DDE 608/80€0 £080 1.0 33 X x | X
~4-DDT 608/8080 8080 1.0 33 X | X
. zltats 8270 8270 10 330 X X
Dibenzo(a.h)anthracene 62518270 - —————— 8270 10 fom 38 =X X
benzofuran 8270 8270 10 30 X
" 2-Dibrcmo-3-chloropropane 8240 8240 5 5 X
« 2-Dibromoethane 8240 8240 S 5 X |
_,_jbromomethane 8240 8240 5 5 X X
_i-n-butylohthalata 625/8270 | 8270 10 330 x_| X 12
{Dichlcrobenzene 625/8270 I 8270 | 10 l 330 x| X 1X
"%ich!orobenzane 625/8270 [ 8270 l 10 330 X ’ XX
3-Dichlorobenzzne £25/8270 l 8270 l 10 330 X ‘ X X X
3'-Dichlorctenzidine 625/8270 ‘ 8270 | 20 ! 620 X ‘ X LA
Aans-1.4-Dichlorc-2-butene 8240 ‘ 8240 l 3 | 5 X | | \ X

A 4
“QU = Pacsesl Quantiaden Limit

.ese fimis are max depencent. and may not be achieveacle on all samples

= RCRA Hazarczus Substances, T = TCLP, P = Prcdty Peiluiants, A = Appendix IX Organics
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| l 7.1.3 Organics
| e I AGueous Soil\Sludge
| l Agueous Soif\Siudgel pPaL* Liquid PQL"
| | Analyte Method Liquid Method {ug/L) {ua/Kg) R1T 1P| A
""chiorodiﬁuoromethane 824 8240 5 ] © Ty X l - I i X
l 1-Dichicrosthane £24/6240 8240 5 l 5 x| x | x
| 1.2-Dichloroethane 62418240 8240 5 | 5 x| x| x| x
", Dichlorcethylene 624/8240 8240 5 5 x| x| x| x
l _rans-1,2-Dichlorcethylene 624/8240 8240 5 5 X X | X
Hchloromethane 624/8240 8240 S 5 X X | X
l 4-Dichlaroohendl §2/8270 8270 10 330 X < | x
12.6-Dichicropghenal 8270 8270 10 330 X
l "2-Dichioropropans 62478240 8240 5 5 X X l X
l ..s-1.3-Dichloroprepene 6248240 8240 5 5 X ] X | X
|trans-1,3-Dichloroprogene 624/8240 8240 5 5 X | x | x
l ieldrin 60&/E080 8080 1.0 33 X X | x
Jiethylchthalate 8270 8270 10 330 X X
g—Diemy!O—Z-oymzinyl
l “aospharothiozte 8270 8270 10 330 X
| Dimethoats 8270 8270 10 330 X
? Dimethylamicnbenzene 8270 8270 10 330 X X
l “# 12-Dimethylbenz(z)anthracene 8270 8270 10 | 330 X X
(2 3 Dimethyibenzidine £270 8270 10 | 330 X
. Ioha, alphz-Dimethyl- ' ' l
phenethylamine 8370 8270 10 330 X ’ X
“14-Dimethylphenal 625/6270 8270 10 330 X X | X
l Himethylohthalate 625/8270 8270 10. 330 X | x | x
{p-Dinitrobenzene 8270 8270 10 330 X
l !6-Dinitro-o-cresol - 625/8270 8270 50 1600 X X | x
3 4-Dinitrophenl ' 625/3270 8270 50 1600 X X | X
l"".4—Dinitrotquene 8270 8270 10 330 X | X X
l _..B-Dinitrotoluene 6253270 8270 10 330 X X | X
(Dicn-octylohthalatz 625/6270 8270 10 -f 3307 X P X
l © 4Dioxane 8240 8240 150 150 X
Tliphenylamine 8270 8270 10 330 X | - X
'+ 2.Dighenylhydrazine 8270 8270 10 330 [
' :i-n-propyinitresamine 625/8270 8270 10 330 X I [ X | X
Disulfaton 8270 §270 10 330 S
Fndosulian | 608/8080 8080 1.0 i 33 x | I x x|
l ‘i_ndosu fzn il 6CE/8080 | 8080 1.0 | 33 X i 1 X | X |
Endosulfan Sulfaiz 608/8080 I 2080 1.0 l 33 X \ 1 X | X |
l $ndrin coza0s0 | 8020 1.0 | 33 x | x | x | x|
“indrin Aldehyde soga0s0 | 8080 1.0 | 33 <1 | x| x]
l 7jPQL = Praciical Quandtation Limit,
‘ese limuits are matix degendent, and may nct be achieveacie ca al sameles
| = RCAA Hazardeus Suzstances, T = TCLP, P = Prority Pclumms, A = Apcencix [X Crganics
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l ,.1.3 Organics
- - Aqueous Soil\Sludge
Agueous SoiRSludge) FQL” Liquid PQL"
Analyte Method Liguid Method (eg/L) (ug/Kg) R T P A
Fihyl Benzene 624/8240 8240 S S X X | X
w! Methacrylate 8240 8240 5 5 X X
Ethy! Methanesulfenata 8270 8270 10 330 X
“mphur 8270 8270 10 330 X
.Joranthene 625/8270 8270 | 10 330 X x | x
Fiuorene 625/8270 8270 | 10 330 x| % | x
ptacalor £08/8080 8080 1.0 33 x| x| x| x
Heptachlor Epoxide £08/8080 8G80 1.0 33 X X | X X
‘" ixachlorobenzene 625/8270 8270 10 330 X | X | XX
sxachlorobutadiene 625/8270 8270 10 330 x | x| x|ix
Hexachlorocyclopentadiene 625/8270 8270 10 330 X X X
wxachlorcethane 625/8270 8270 10 330 x| x| x| X
texachlorophene 8270 8270 10 330 X
Hexachioropropene 8270 8270 10 330 X
Hexanone 8240 8240 10 10 X | X
lnﬂdeno(1,2,3-w)p‘!rene 62518270 8270 10 330 X I X X
Jomethane 8240 8240 50 50 X X
,sbutyl Alcohal 8240 | 8240 £ 50 X
Isgdrin 5270 | 8270 10 330 | X
!Jphorone §25/8270—"7 8270 10 ——-- 330 X X . b X
osafrole 8270 8270 10 330 S I
“Tapone 8270 8270 10 330 X
_ézthacryloni'tﬁle 8240 8240 5 5 l X_‘
Methapyrlene 8270 8270 10 330 X
Sthoxychlor 8080 8020 1.0 33 x | x X
Methylcholanthrene 8270 8270 10 330 | X
**zthyl Ethyl Ketone §240 8240 10 10 X I X X
sthyl Methacrylete 8240 8240 5 5 | X
Methyl‘Methenesulfonate 8270 8270 10 B 3z0 ‘ — X
Vlethylnzpnthalene 8270 5270 10 330 x | X
- «ethyl Parathion 8270 8270 10 330 | X
4-Methyl-2-pentanone 8240 8240 10 10 X I X
‘iohthalene 625/5270 §270 10 330 x| x | x|
,‘LNaphthoouinone 8270 8270 10 330 l | X |
INzohthylamine 8270 l 8270 10 330 l | | X
i\laphthyiamine o e ST 8270 | 8270 10 330 l l | X
~-Nitroaniline 8270 l 8270 50 1600 x| | x|
JNitroaniline 8270 \ 8270 | 50 1600 x| | X
“Nitrcaniline €270 | 8270 l 50 1800 R
3 QL = Practicsl Quaniation Limit
ese limits are matix degencent, and may rat te achieveatle cn ail samgies
= ACRA Hazarccus Sussiances. T = TCLP, P = Priomy Pollutants, A = Appendix X Organics
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'. 74.3 Qrganics
. ‘ Agqueous Soil\Sludge
' Aqueous .Soi!\Sludge\ paL- Liquid PQL"
| Analyte Method Liquid Method (uvg/l) (ug/Kg) RT T P T A
" litrobenzene 6253270 8270 10 330 x| x| x ;
-Nitrgohenal £25/8270 8270 10 330 X | x | x
|4-Nizrepnencl 625/8270 8270 50 1600 x| |Ix]x
-Nitrocuinoline-1-axide 8270 8270 10 330 . X
N-Nitrosedi-n-butylamine 8270 8270 10 330 I X
KNitroscdiethy!amine 8270 | 8270 10 330 X X
{-Nitrosccimethylamine 625/8270 | 8270 10 330 X X | X
{N-Nitrosodichenylamine 625/8270 8270 10 330 X X | X
"L -Nitrosamethylethylamine 8270 8270 10 330 | X
W-Nitrcsomorpholine 8270 8270 10 330 I x |
m\litroscpiceridine 8270 8270 10 330 X X
J-Nitrosapyrrolidine 8270 8270 10 330 X
5-Nitro-o-toluidine 8270 8270 10 330 | X
rJarathion 8270 8270 10 330 X
Jentachlorobenzane 8270 8270 10 330 X X
| Pentachlorosthane’ §240 8240 5 5 X
Sentachloronitrebenzene 8270 8270 10 330 X X
Pentachloroohendl 625/8270 8270 10 330 x| xlx|x
-J“Phenaceiin 8270 8270 10 330 X X
A}henanthrene 625/8270 = =" 8270 10 T 330 - xT- | X I X
[Phenol 625/8270 8270 10 330 X X | X
' J -Phenylenediamine 8270 8270 10 330 X
~Bhorate 8270 8270 10 230 | | X
| 2-Picoline 8270 8270 10 330 | x | X
l bronamide 8270 8270 10 330 | x | X
Pyrene 625/6270 8270 10 330 | x b x | x
’yrdme 8270 8270 10 330 X ‘ X
' 8270 8270 10 330 | X
|S‘yr=n= 8240 —— 8240 5 - —5 X T "—*:—" | X |
{,2.4.5-Tetrachlorabenzene 8270 8270 10 330 | x | | X |
' 1 1.1,2-Tetrachloroethane 8240 8240 5 l l | X |
,1,2.2-Tetrachiaroethane 624/8240 | 8240 5 5 | x | x | X |
;retrachlorcethylene 624/8240 8240 5 5 ' X | X [ X ’_L_
12.3,4 §-Tetrachlcrophencl 8270 8270 10 330 | x | 1x]
gl’etraethyidithiooyrophosphate 8270 l 8270 10 330 I l ' | X ]
I 2 uens £24/6240 8240 5 5 | x | x | x
I Toluenediamine 8270 8270 50 1600 l X l l
l ;;-Toluic'ene §270 ! 8270 10 330 | l | X
Toxachene sosie0s0 | 8050 10 330 |« | x | x I X
l } 5QL = Pracical Quanttaton Limit
3 ese limis are marx dependent, and may not e achieveatie on all samcles
3 = pe24 Hazarcous Substances, T = TCLP. P = Prorty Polluants, A = Appandix (X Organics

| Allatyueal wizuiod \\/UIIL.)
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7.1.3 Organics
: : Aqueous SoihSludge
Aqueous SoilSiudgel PQL” Liquid PQL"
}_,, Analyte Method Liquid Method (ug/L) (ug/Kg) RITJ] P A
- 4,5-TP (Silvex) 8150 8150 10 330 x | x X
2.4 Trichicrcbenzene 525/8270 -8270 10 330 X x| x
r_1_‘L1-Tdchlcroethane 624/8240 8240 5 5 X X | X
\1.2-Trichlorcethane 624/8240 8240 5 5 X X | X
1richicroethylene 624/8240 8240 5 5 X X | X
‘:’:chlomﬂuommethane 624/8240 8240 5 5 X X | X
4 5-Trichlarcohenal 8270 8270 10 330 x | x N
|2.4,6-Trichlorophenol 625/8270 8270 10 330 X ] X X | X
l73—Tn'c:hIorooro;:ane 8240 8240 5 5 X X
),0.0-friethyiphcsphorsthioate 8270 8270 10 330 X
]sy?-Tdnitrcbenzene 8270 8270 10 330 X
inyl Acstate 8240 8240 5 5 X X
y Viny! Chiorice 624/8240 8240 10 10 X | X | X[ X
—otal Xylenes 8240 8240 5 5 X | x

" PQL = Practcal Quantitation Limit;

§ltmadnd otkerdetons,

These limits are matix decendent, and may not be achieveatie on all samples
! = RCRA Hazardous Substances, T = TCLP, P = Priority Peilutants, A = Appendix IX Organics
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8.0 DATA REDUCTION, YALIDATION AND REPORTING

Introduction

This section is dedicated to the processes employed by SIMALABS International to insure that
raw results are accurately transformed into final reporis. Additionally, the procedures used for
data validation to insure adherence to this QAPP are discussed.

Data Reduction

8.2.1

)

Wet Chemistry

Data reduction for wet chemistty spectrophotometer analyses involves plotting
absorbance verses concentration curves for the initial calibration data points. All
concentrations reported from continuing celibrations and samples are determined by
applying the first order linear regression of the curve to the required absorbances by:

C, = MX+B
where,

C, = concentration
M = slope of curve
X = absorbance
B =y intercept

C,xDF=C; e
where,

DF = dilution factor
C, = concentration final

These calculations are achieved on a statistical calculator with linear regression
capabilities.

Data reduction for non-spectrophotometric analyses involves basic weight and volume
calculations and is specified in each analyses SOP.

Metals

82.2.1 Graphite Fumace and Cold-vapor AA. Data reduction for Graphite
Furnace and Cold-vapor AA analyses mvolves plotting curves of the
absorbance verses concentration from the initial calibration curves. All
concentrations reported from continuing calibrations and samples are
derived from the lst order linear regression applied to the curve where:

C,=MX+B
where,

C, = concentration
M = slope of curve
X = absorbance
B =y intercept
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C,xDF=C;
where,

DF = dilution factor
C; = concentretion iinal

The instrumentation used for Graphite Furnace and Cold-vapor AA
analyses incorporate computers which generate the linear regression and
calculate the initial conceniration. These instruments produce hard copy !
reports which contain the curve plots and calculated analytical results.

8.222 Inductively Coupled Plasma

Data reduction for ICP analysis involves analysis of 2 blank and standard
for each element to be reported. Pre-determined background and

interelement correction factors are applied where applicable. All

calibration verifications, blanks, samples and QC analyses are calculated
against the initial standard to determine concentration. These

concentrations are determined using a single peak area calculation.

Organics

Data reduction from organic analyses occurs in two fashions. GC/MS data is computer
generated and all calculations, wnh the exception of dilution factors, are achieved by the
Instrument software. GC analysis is conducted using an integrator which calculates peak

area and all resulting calculations are conducted manually.

8.2.3.1 GC/MS analyses use a computer to calculate reconstruction ion area
counts for target compounds and their respective internal standards.
Concentrations are determined by the equation below. )

Ad1D(Ve)
concentration (ug/L) = —_— x DF
(AnRE)(Vo)(V)

where,

Ay = Area of characteristic ion for compound measured in
unknown

I = Amount of internal standard injection (ng) =

Ay = Area of characteristic ion for applicable internal standard

RF = Response factor (see below)

Vo = - Volume of sample used (ml) or weight used in soil

samples (@)

DF = Dilution factor

Vv, = Volume of final extract (ul)

V, = Volume injected (ul) e

RF = (ACi/ ACy -

where,

Ay = Area of charactenistic ion for compound measured in
standard

A = Area of characteristic 1on from the specific internal
standard

Cis = Concentration of the specific internal standard

C = Concentration of the compound added to the standard

=
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8232 Data reduction for GC analyses is achieved by comparison of the average
peak area of the calibration curve to the peak area generated from the 12-
hour continuing calibratica. If the continuing calibration passes all
criteria, analysis is initiated. All subsequent results are compounds peak
area generated in the sample 0 the area generated in the continuing --
calibration. The peak areas are geperated on an integrator, and

concentrations are determined using an external siandard method as

follows:

Concentration
(A(A)(VD)

Aqueous samples = - (ug/L)
(A(VX(VY -
(Ax(AXVOD)

Non-agqueous = (ug/g
(As)VD(W)

where,

A,  =Peakareaof analyte in sample

A = Amount of stande=d injected

Ag =Area of analyte peak in standard

v, =Volume of extract imjected (ul)

V;  =Volume of total extract (ud)

Vs =Volume of sample exiracted ) o o
W =Weight of sample exiracted

D =Dilution Factor T

Data Validation

Data validation is a multi-step process utilized during each stage of the data acquisition and
reporting process. This process was designed to insure that data produced conforms to this

QAPP for both accuracy and quality control level.

When data is reported the reviewing analyst must complete and sign the batch analysis QC
summary form, see 8.3.1 to 83.3.6. This form wall list all pertinent information related to the
QA/QC “associated with that analysis. This form is then given, with the raw data, to a peer
analyst for review. The analyst will reproduce all calculations and verify the quality control
adherence to the this QAPP. The peer analyst will sign-off on the QC Summary Form. This
form containing all QC results, and 2 list of all applicadle samples will be submitted to the QA

personnel for review and control charting.
forwarded to the reporting section for datz entry. Upon completion of data entry, the final report

is reviewed by the Laboratory Manager and signed .

In addition to review of all QC resulis, the QC personnel will be responsible for reviewing a

minimum of 10% of the raw data and reproducing ll applicable calculations.

The QC personnel will be responsible for mantamlng control charts for each test in the
laboratory. These charts will be utilized to identfy trends in the analysis and to establish
operational contro! limits in the laboratory. Addinionally, the QC personnel will insure monthly

that all data is filed properly and in complete form.

If the data generated is of acceptable quality it1s . -
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Data Reporting/Quality Control Documentation

SIMALABS International has thres levels of data deliverables, which are designated Level I,
Level II, and Level IiL.

8.4.1  All levels of reporting includes a cover letter from the laboratory manager specifying the ™~ =~

analyses conducted and any pertinent non-routine sample information.

8.4.1.1 Level II and TII reports will also include a detailed case parrative discussing
unusual issues encountered during analysis and all quality control issues not

conforming to the QAPP.

8.4.2 Level I reporis will include the following for all analyses:

- Date of sample receipt

- Date of preparetion

- Date of analysis

- Analyst

- Matrix

- Laboratory I.D. #

- Client1LD.#

- Analytical method and method number

- Blank data _ o
- Concentrations determined and resulting quantitation limits

8.43 Level I reporis will include all Level I contents plus the following for all analyses:

- Matrix Spike/Spike Duplicate summaries
- Duplicate summaries
- Surrogate summaries

8.4.4 Level I reports, which are equivalent to CLP data packages in content, will
include all Level I contents plus the following:

GC/MS Analyses:

- Surrogate Summary form

- Matrix Spike Summary form

- Blank Summary form

- Tune Check Summary form

- Initial Calibration Summary form

- Continuing Calibration Summary form

- Is Area/Retention Time Summary from

- All Raw Data

- Target Spectra for positive hits with corresponding standard reference spectrum

- Preparation records
GC/HPLC Agalyses:

- Surrogate Summary form

- Matrix Spike Sumnmary form

- Blank Summary form

- Initial Calibration Summary form

- Continuing Calibration Summary form
- Retention Time Summary form

- All raw data

- Preparation records
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Metals Analyses:

- ICV, CCV Summery form

- ICB, CCB, Prep Blank Summary form

- ICP Interference Check Sample Summery form
- Spike Sample Recovery form

- Duplicate Sample Summary form

- I aboratory Control Sample Summary form

- All Raw Data

- Preparation Records

Wet Chemistry:

- Calibration Curve summaries

- Calibration Check Standard summaries
- Blank summaries

- Duplicate summaries

- Spike Sample summaries

- Raw Data

- Preparation Records




Batch Analysis QC Summary Form

et Chemistry

Anzlysis Conducted:

Freparation Analyst:

sforming Analyst:

ite of Analysis:

Rlank Result:

Standard Result:

oy

iplicete Result:

1p. Sample Original Result:

Reference Curve Date:

Matrix Spike Result:

Matrix Scike Semple Orig. Result

}mp/es Associated With This Batch (20 maximum):

ites:

Dupiicate % Difference:

Amount Spiked:

MS % Recovery:

Please astarisk {7) 10% calcufation check

..:gnatures:

e

* Analyst:

i

vigw:

8]

O
]

®

foremint

Peer Check:
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atch Analysis QC Summary Form

STDLOT

Matrx:
Analysis Date:
Prep. Analy=t

Acgu. Analyst

NON-AQUEOUS / AQUEQUS

Aagiysi Review:

Feor Review.

£C Review:

ICV LOT#

CcCVLOT »

(mgit)
Prep 8lank

% REC

Prep Std.

% REC
Duplicate

% REC

Matrix Spike

fcvnecs
Checks

CCVICC3
Checks

Commerrts

Arsenic

l

fum

dmium

Chromium

ad

lenium

Silver

goer

%

Magnesium

" ‘ncanese

kel

Scdxum

~allium

[

Amxr‘ony

rylh\.m
balt

Mclvcder-um

.cum
o
iranium

T

CVAA Prep Batch #

STD. LOT =

ICVCCV LOT #

I ereury

ﬁ'

1 GFAA Prep Batch #

STD. LOT#

ICVCCYLOT#

H .
3%anic

\Se*emum

fium
Bimium

iChr"mxum

lg;d
axccer

| Antmeny

o
1’. “givbdenum
=

[

vmres | marns | s | st | e | vt { e | s | wmomens.




ch Analysis QC Summary Form

nics Analysis Magix: AQUETUS Ancays: Review.
i
A wer Roview:
#icla (‘-f";:‘”’d . Prep. Amiy=t Prer Raview,
Chec Acgu. Analyst CC Raview:
Inssal Cd. Cata:
Cantnung Cal CZCIPIT Chacke
{OCR) 58] (BFD) ] ]
Sampla # Surrogata Surrogam Surrogate Analysis Aoadysis Commerrts
(76 - 114) {33 - 110} {86 -115) Oam T
BL.‘(II
ol
2
8
4)
sl
ol
.
N
B ’
< 9)
- 10\! l
- 11)' ,
i
i
.
13
T
3
_ 15
16)
R
18)
15}
20)
|
MSY
MSD\'
3
2ike Recovery Infarmation:
= RPD
| 7SO Samzie = M5 % MSC % < ] % Rec. 5
H Recov, ' Racav. RPO Uimits Limits
b3 l .
Lo emene I 61145
- -y ;7%
ricroathens ‘ | 71120
}“nn‘--a ' ‘ 75130 2]
i
TSusnn | | TE - 128 A)
7 by 11
Senz=na ' ‘ 76 - 130




tch Analysis QC Summary Foerm

anics Analysis
1222 ¢
t +
1tle Organics

Tune Check

MagTx:
Prep. Analyzt

Acgu. Analyst

Initial Cal. Cace:

cniinuing Cal. CCOSFLT Chect

NCNAQUECUS

Sample #

(DCA)
Surrogats
{70-121)

(TOL)
Surrogate
(81 -117)

(BFE)
Surrogate
(74 -121)

Analysis

O3

Analysis
Time

Comments:

N

2)

3)

4

6)

9)

10

12\|

13)!

14)

il

15)}

in

MS/MSO Samgle &
-~

.-»<e Recsvery Informaden:

MS %
Recov.

MSD %
Recov.

I
g

RPD

Ve Rec.

Limits

% RPO
Limits

. 5 Dichicreethene

ga.172

52-137

60-13

£3-138

€6 - 122




itch Analysis QC Summary Form

janics Analysis
....3.3

nrg, Fesicdes, TRH

Frep. Analyst

Acgu. Analy=

Inftal Cal. Date:

ACUETUS

Centnuing Cal. % Diff Ches<

Analyzt Review:
Pesr Review:

QC Review:

Sample #

{Tx)
Surrcgate
(50 - 150}

(DC3)
Surrcgata
{50 - 150)

(TPH)
Surrcgaie
{80 - 120)

Analysis
Cata

Analysis
Time

Comments

1)

2)

3)

4)

5)

6)

8)

S)

‘.0)

11)

'2)

3

14)

i85

N

‘8)

19)

0)

MS)

0N

_i<e Recovery Infermaten:

AS/MSO Sampie =

% Rec.

Limis

% RPD
Umits

}
<iane

56-123

‘ectachler

H
I3
tin

Jieldrm

-=-DCT

—ar




tch Analysis QC Summary Form

ianics Analysis Maiix: NON-AQUEDUS
13.3.4 ,
' Preg. Analyst
, WFesticdes. TPH
I Acgu. Analyst
Initial Cal. Cate:
l engruing Cal. % Diff Checkc
(T™X) {CC3) (TPH)
Sample # Surrogate Surrcgata Surrogata Analyss Analysis Comments
(50 - 150) (50 - 150) (40 - 120) Data Time
o
2)
' 3)
4)
S
bl
9)
I 11) I
2 |
H
L3
14)
5
—
16)
-
in
:
1 i8)
_1)
kS
I:pma Recavery information:
”S/‘.rfs:) Sample =: l’ MS % MSO % A % Rec. % RPO
Recov, i Recov. RPD Limis Limits
I
I incane l 465 - 127 50
Zepiacnior 1 35 - 130 31
l ) l 3411 43
Jieiddn ‘ I 31-13¢ e
T
I iin ‘ 47-138 5
+ 00T | | 2343 £0
! ! l 50- 159 45
l \ l | 60 -1 40




anics Ana/sia Man: ACUETUS Analyst Review:
- Prep. Anaiyst Posr Review:
Semi-Vciazle Analysis
. Acgu. Analyst QC Review:
f '
Ini¥al Cal. Date:
Censnuing Cal. CCT/SPLT Checic
- (NEZ) F2P) (TER) PHE} 5] 767
Samgle # Surrogate Surrogats Surrogate Surrogate Swrogaee Surrogata Analysis Anatysis Cemmenss:
_ (35-114) {43 - 116) {22 - 141 {10-34) -1 {10-122) Dats Tima
2L I
) !
o |
3 |
Y
L0
8
3
J)
9)
!
1%)
i2)
‘:-)
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-1
B
A
20)
) ;
)
Spike Recavery Information:
WSO Samgle & MS % MSO % % % Rec. I =R
. Recov, Recov. RPO Umis L=2s
1.2, 4Ttz 39-58 ! ]
:\acr':‘.:na 46-118 ’ E)
Diniez! 24.%8 I =3
Cin-tuzhnalat [ | | 11-117 I =<
;na ' | 25-127 I 3t )
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anics Analysis

tch Analysis GC Summary Form

Mage NON-ACUECUS

Analyst Review:

* ' Prep. Anatyst Pear Review:
N -:i.\;c:s:!a Anai;sx: Acu. Analyst QC Review:
intial Cal. Cata:
Candnuing Cat. CCOSALT Check
(NEZ) (FEP) (TER) [PHE) ) {icP)
Sample # Surrogate Surrogate l Surrogata Surrogate Scrrogata Sumzgats Analysis | Analysis Commers:
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=X} ‘ l ’
1) | |
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3
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1
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|
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9.1

9.0 INTERNAL QUALITY CONTROL

Quality Control Procedures

The Quality Assurance program at SIMALABS International includes, at 2 minimum, utilization

of five main quality conirol points to insure integrity of sample data. These quality control

procedures include analysis of method blanks, duplicate samples, matrix spikes, control
samples, reference standards and surrogate spikes.

5.1.1

Method Blanks (all analyses)

Method blanks are prepared with each baich of samples where 1 batch equals a
maximum of 20 samples. The purpose of preparing method blanks is to detect possible
contamination in the preparation or analysis of samples. The method blank consists of
reagent water which is prepared and analyzed concurrently with the samples in the
specific batch. If contamination s detected, the analysis is halted and the problem is

rectified.
Duplicate Analyses (MS/MSD) .~ cme mmem i s

Duplicate analyses are performed on 2 randomly selected sample in each preparation
batch (maximum 20 samples).

If duplicate results do not fall into s_peciﬁed compliance ranges, the entire batch is
rejected, unless investigation determines that the difference is related to matrix
interference or matrix inconsistency. Duplicaie analyses are evaluated as follows:

Duplicate Percent Difference = A-B (100)
C
where,
C= A+B
2
and,
A = First sample result
B = Second sample result
C = Average of first and second results

Matrix Spikes (all samples)

Matrix spikes are performed on a randomly selected sample within a batch, where a
batch set does not excesd 20 samples. Matrix spikes are samples fortified with a known
quantity of reagent grade analyte prior to sample preparation. Matrix spike analyses are
conducted to reveal possible matrix effects on sample results, such as interference or

supprecsion. Matrix spikes are evaluated as follows:

Percent recovery = A-B

C X 100
where,
A = concentration of spiked sample
B = concentration of unspiked sample
C = concentration of spike adced
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9.1.4

9.1.5

Matrix spike recoveries falling outside our statistically based acceptance criteria will
result in rejection of the analytical data or other corrective action as applicable.

Matrix Spike Duplicates (all analyses) - —— - - omir oo o e s =

Matrix spike duplicates are performed on the same sample as matrix spikes. The
frequency of analysis is one per batch of 20 or fewer samples. The percent recoveries
for matrix spike duplicates are calculated as above (see equation, section 9.1.3) for each
analyte. Additionally, the Relative Percent Differences (RPD) between the matrix spike
and matrix spike duplicate is calculated and used to assess analytical precision. RPD is

calculated as follows:

C -G
RPD = —— X 100%
172 (C,+C)
where,
C, = result of the matrix spike A e
C, = result of the matrix spike duphcation

Surrogate spikes (Organic compounds)

Surrogate compounds are spiked into organic samples to monitor preparation procedures
used. Recoveries are calculated using:

C
% Recovery = - X 100
Ca
where,
C = concentration recovered
Ca = concentration of analyte added
Reference Standards

Reference standards are standards of a different source than our running standards.
These reference standards will be analyzed when a new lot of running standard is used.
Use of these standards will reveal problems in our primary stock standards and

preparation of running standard.

Control Samples (All analyses)

Control samples consist of deionized water spiked with known concentrations of the
analytes of concern. Control sample results are used to evaluate the quality of

preparation procedures, anc to monitor the analysis process.

Field/Trip Blanks (All analyses)

Field and trip blanks may be provided by the sampling entity. These blanks are treated
in the same fashion as feld samples. Analysis of these blanks is used to identfy
possible contamination occurring in fleld sampling activities. Detected contamination
will be reported to the client, for determinarion o corrective action.
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9.1.9  Field Duplicates (All analyses)
Field duplicates may be provided by the sampling entity These duplicates are analyzed - .. .

in the same fashion as field samples. Analysis of these duplicates is used to assess
analytical precision, and representativeness of field sampling activities.

9.1.10 Analytical Spikes (Graphite Furnace analyses)

Analytical spikes are post-digestion spikes conducted on samples. These spikes are
utilized when interferences are indicated by bad sample exposure RSD's. Analytical
spike results are used to deterrnine  whether dilution or Method of Standard

Additions(MSA) are required.

9.1.11 Internal Standard Areas (GC/MS analyses)

Internal area responses are monitored for GC/MS analyses to insure consistent response
of the analytical system. Internal standard areas will be evaluated against -50% to
+100% of the corresponding continuing calibration internal standard area. .

9.1.12 Mass Tuning (GC/MS analyses)

Mass tuning is verified using 4-Bromofluorobenzene for volatiles, and
Decafluorotriphenylphosphine(DFTPP) and will occur at the beginning of every 12 hour
sequence. These tune checks are analyzed to ensure the representativeness and
reproducibility of all mass spectra generated. The specific acceptance criteria are stated

in the individual SOP's.
9.1.13 Endrin/DDT Degradation Checks (Pesticide analysis)

Breakdown of Endrin and DDT are assessed prior to analysis of pesticide constituents.
The breakdown is measured by calculating the concentration of DDD, DDE, Endnn

Aldehyde, Endrin Ketone, and the originally introduced Endrin and DDT.

9.1.14 Second Column Confirmation (GC/ECD analysis)

A second column of dissimilar polasity is used to confirm the identity of PCB's or
pesticides detected in the primary column.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Inmoduction

Performance and system audits are the responsibility of Quality Assurance personnel
Performance audits are conducted quarterly, and system audits are conducted annually. These:
audits are designed to assess the quality of the total laboratory operation and to assure adherence
to the quality control procedures specified in this QAPP.

Performance Audits

10.2.1 A performance audit is & quarterly check by Quality Assurance personnel of the major
analyses conducted in the laboratory. This audit consists of, but is not limited to:

- A blind check sample for each department.

- Determination that proper quality control and corrective _. . _ . e

action procedures were employed in analysis of the blind
sample.

- Oversight of all analysts performing their major job function.
- Insure proper technique
- Adherence to the SIMALABS International operational SOP

A report of deficiencies determined in the performance audit will be submitted to
laboratory management and immediate corrective action procedures will be adopted.

System Audits

System audits are annual checks performed by quality assurance personnel of the entire
laboratory operation. This audit consists of cradle to grave tracking of randomly selected
samples through the entire analysis process. The audit contents will consist of, but not be

limited to:
- Sample receipt practices, chain of custody
- Analysis
- Adherence to SOP
- Proper quality control
- Proper corrective-action documentation
- Records keeping and data storage
- Instrument prevention mainienance

- Review of final report

10.3.1 Deficiencies determined in the system audit will be reporied management and immediate
corrective action procedures will be implemented.




REVENTATIVE MAINTENANCE

rable 14.0 '

order to assure high quality analytical results, SIMALABS Intemz
i eventative maintenance on all equipment. The following schedule detzils the work to be periormed:

tional has employed specific and detziled schedules of

..

[ ‘ tn';‘ M :ﬁi ﬂ.in .

I © Instrument Serial No. Each Use As Needed Quarterly Annually
Clezn Disassemble Check
Align lamp Dust & clezn nebulizer gaskets and
I ‘ 2061166 Align bumer Clezn optics and clezn O-rings
Clezn Disassemble Check
Align lamp Dust & clezn nebulizer gasksts and
I aphite Furnace 2041012  |Align burner Clezn oplics and clean O-rings
Clean Clesn nebuiizer Dust & clean o
auto sampler background interior, lubricate | Maintzin
l > 1338 parts rezdjust auto sempler chiller
3115A34815 |Column
VOA GC/MS 3114A02148 |mainienance Clezn source Change pump oil | N/A
i 91133001 |Clean Replzace
l .rge & Trap 91108017 |purge vessels Replece trap Leak check worn tubing
: 3223A43847 |Column ,
l SYOA GC/IMS 3222A03781 |Maintenance Clezn source Change pump oil  |N/A
.nared Spectometer 64192 Clean cell Reolzcs lamp N/A N/A
-~ 54IN2052904
l ‘ 250N2033101
o 143437
_ 35607 Restzcz UV and
l 2145 Purge system fiuorascent lemps Lubricate +
_ALC CC3910573 |flush injector renlace column N/A replace sezls
I C‘_?, FID/ECD 3115A35056 |Column maintenance Replzce column  |Clean ECD, FID ECD wipe test
Spec 20 3323056019 |Clezn cuvells Repitzce lemps N/A N/A
-3 Clezn pump ~ |Change o-Tings, Lubricate, pump Clezn &ll
l chat FIA AB3000465 |Clean autosampler  |purp wbing rollers, autosampler suriaces
S Calibrate Check, clean &
pH Meter 1 0004246 |meter daily repzck elecrode  |N/A N/A
l E Calibrate Check, clezn &
- Meter 2 C0013105 |meter daily renack electrode  [N/A N/A

W e




l BLE 11.0 (continued)

l Instrument Serial No. Each Use As Needed Quarterly Annually
Calibrete
l ynductivity meter 24020015 |standard with KCI Clezn electrode N/A N/A
Extemnzl
P Clean after calibration by
‘ l )ading Balance K14382 ezch use Calibrete daiy N/A service enginesr
External
‘ _ Clezn afier czlibration by
‘ l in Balance 1 0066806 |ezchuse Caliprate daily N/A service engineer
. an Balance 2 BO-40564 |each use Calibrate daily N/A
External
Clean aiter calibrztion by
Liﬂ Balance 3 L-58817 |eachuse Calibrate daily N/A service enginesr
. Check Record ' Oil motor . _ ..
“‘sher Oven 104 deg. C 30400156 |tempersture temperzture daily N/A if appliczble
_ Check Record QOil motor
Baxter Oven 180 deg. C | 0191-0190 |temperature temperature daily N/A if appliceble
- Check Record
l alk-in cooler 638184 temperature “|temperature daily N/A N/A
’ Check Record Specific  |Replace resin bed.
specific Conductance & fiiters as
N/A conductance - daily necessary N/A

I : water
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS
DATA PRECISION, ACCURACY AND COMPLETENESS

Assessment of Accuracy

12.1.1 Accuracy will be evaluated by comparing the mean recovery of surrogate compounds or
spiked analytes against the goals identified in Section 3.0 of this manual. The recovery
of a surrogate compound will be defined as:

% Recovery = amount of surrogate found in sample X 100%
amount of surrogate added to sample

12.1.2 The recovery of a spiked analyte will be defined as:

% Recovery = total analvte found - analyte originally present X'100% ~
Analyte Added

Calculation of Mean Values and Estimates of Precision

12.2.1 The mean value, C, of a series of replicate measurements of concentration C,, is

calculated as:
N
c=> G
1=1
N
where,

N = number of replicaie measurements

C and C; are both in mg/L or mg/Kg

12.2.2 The estimate of precision of duplicate measurements is expressed the relative
percent difference (RPD), where
G -G
RPD = —— X 100%
C

The relative percent difference will be compared with the respective goals
identified in Section 3.0 of this QAPP.

12.2.3 The estimate of precision of a series of replicate measurements (primanily used in
GC/MS analyses) is expressed as the relative standard deviation (RSD), where
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RSD = — X 100% B
C

where,

C = mean concentration as calculated in 12.2.1

C, = replicate concentration

N = number of replicate measurements

Completeness

Completeness will be evaluated by comparing the number of samples acquired for analysis with
the number of samples analyzed, as follows:

Degree of completeness =

Total number of samples for which acceptable

analytical data are generated
X 100%

Total pumber cf samples acquired for analysis

Completeness should always be 100% unless dictated by client.
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13.0 CORRECTIVE ACTION

Introduction

Corrective action procedures (CAP's) are employed when blanks, duplicates, spikes, surrogates
or other quality control measures are outside the limits established in this QAPP. Tt is the
responsibility of the analyst to initiate CAP's. It is the responsibility of the QC Officer to
implement CAP's. It is the responsibility of the analyst and the QC Officer to develop CAP's. It
is the responsibility of the QC Officer and the Assistant Laboratory Manager to approve CAP's.

Blanks

All analytical methods utilized in the laboratory, incorporete blanks to check for contamination.
If 2 blank demonstrates contamination higher than the quantitation limit for any analyte, analysis
will be terminated and the source of the contamination will be determined. Analysis will

procesd only when the contamination has been eliminated.

Duplicates

Duplicate analysis must fall within the % Difference limits established in Section 3.1 of this
QAPP. If duplicates do not fall within these limits, re-analysis or other measures are employed
to determine if the cause is matrix interference. If matrix interference is determined, analysis
may procesd. If no evidence of matrix problems exists, then analysis is terminated and the

samples are re-prepared and re-analyzed.

Matrix Spikes/Matrix Spike Duplicates

Matrix Spike recoveries must fall within the limits established in Section 3.1 of this QAPP. If
Matrix Spike recoveries are not within these limits, re-analysis or other measures are employed
to determine if the cause is matrix interference. If matrix interference is determined, analysis
may proceed. If no evidence of matrix problems exists, then analysis is terminated and the

samples are re-prepared and re-analyzed.

Surrogates

Surrocate recoveries must fall within the limits established in Section 3.1 of this QAPP. j53
Smoéates are out, re-analysis is required. If re_:-analysis 'mdjcates_thatﬁ matrix interference
exists, analysis may procesd. If re-analysis indicates that no matrix effects are present, the
sample must be re-prepared. 1f surrogate recovenes ar out-of-control in blank samples,
analysis will terminate and all samples associated with that blank will be re-prepared.

Exceptions/Documentation

All corrective actions will be documented on a situation-out-of-control form (Example 13.6.1).
Any exceptions to the above procedures due to matrix or amount of sample will be specified on
this form. Procedures different than those stated above will be used only with the approval of

quality assurance personnel.




C
o)
m

IMALABS Intemztional 1D#:

roblem:

SIMALABS International
SITUATION-QUT-OF-CONTROL FORM

Analyte:

Date:

“yotification by:

*otification to:

i
o

) .
.esolution:

1
[ Y

[N

‘Preventztive Action:

el

[

“esolution / Pravention by:

“pproved / Issue closad by:




S

e e N 1 ' - -
- ot .. . . Y
. 0 " . ..

LIRS P |

ey

;hwi\{

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

action 8.3 establishes the procedures to be utilized in validation of data generated under this
QAPP. Quality assurance personnel will be responsible for compiling data and presenting

quarterly reports to management.

Quarterly reports will consist of a presentation of all control charted data generated. This will

include, where applicable, duplicates, spikes and surrogates recoveries. Additionally, a report

will be generated which lists all situation-out-of-control issues.

Quality assurance personnel will issue reports to management when audits are conducted. All

findings and recommended corrective-action procedures will be specified. . . . ... ...

As specified in this QAPP, blind samples will be submitted to the laboratory personnel. Qualit
Assurance personnel will be responsible for evaluating the results generated and presenting a
report to management on the Jaboratory's success. This same practice will be employed for

evaluation of WP/WS performance evaluation results.
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$j¢$$¢¢: EXND QOF DAT2 FOS ISOOOSQ potrtotorotopobese ]
I iz FOB LI#ITS AND TRUS YALUES, ASSOME THEEE

EXD QF EZECRT FOR INCOQ053

Perfcrmance
Evaluation

Accept.

Accert.
Accept.
iccapte.
2ccept.
Accept.

Accezpt.

Accerct.
aécept.
Accecgt.
Accept.

Accegpt.

DIGITS.

gravizetric calculaticas, or a reference value when necessarye.
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Performance Evaluaticn Fegpcrt Face: 1
' ' USZFA Water Sapply Study 95036 Date: C3XQV9S
Pagticicant IC: INGOGSY Tyge: CTHEIE Fequesting Cffice: E(S
Sazple Reported True icceotance Ferfornance
Sumkter Valae Value= Iisits Evaloztian
TRACZ ¥EZTALS IN MICR0OGRAXS PIR LITER:
C01l-aE=:iIcC
001 125 129 107- 136 Accarct.
CC2-E2a31IUn
002 129¢C 13CcC 1110- 1:Q¢ lccert.
" 003-CADXZIUM
: ' ceo1 32.0 2n.0 27.2- u0.=s 2ccecrt.
Qog-CcHRCIION
co1 231.9 37.8 3z.1- B3.¢ ~-- ¥ct Sccept.
00S-1Z£4aD :
‘ cc1 34.9 39.€ 27.3- 5C.7 Accert.
.006-nE8CURY
: 001 2.32 3.00 2.1- 3.¢ Accegt.
"QC7-SELzI§Iv:
001 7.8 S 31.1 20.9- 37.2 Accerct.
"CC8-SIIVER
i cCc2 55,5 ty 2 §7.2- £0C.2 Acc=rt.
081-CCPFER
= cC1 631 €30 567- 6¢3 . Accert.

jluo—AHTIﬁORY

Unpusable

141 -SEZE2TLLIUN

i

ae1 £.9C 7.7¢ €.55- BL.EE lccert.

*102-5ICREL
€G1 3aun 3ec 323- 8= Accert.

1183-THALLIGN
- cc2 .73 4.%0 3.15- S.E€% Accept.

225-2CRCH
B 00z yee 5 £C Bug- 52 Pccert.

235-3rUrINUN
' 001 45.1 51.C 83.2- 67.3 Accert.

CC1 G93 970 11~ 1030 Accrpt.

!

002 <10.0 11.0 8.29- 13.9 Unusable

i 239-21xC
128C- 1:3¢C Accect.

~
O
(@]
[
[y
=
(&%)
o
[
[=]
(oY
(@]

tv)

Qe
"o-

TE/NITSITE/FLUOSICT IN MILLIGEANS PEIR LIT
< <

N
001 u.29 2.99 2.52- 32.1¢ Yg* Accerpt.

F—

Go1 7.5¢ 7.2C 6.03- 7.¢7 Accect.

cc: 1.13 1.1¢ €.793%- 1.27 rccect.




perfcrzance Evaluaticgp EegcrTt
USEFA Water Supply Study WSO3€

l Particigaat IL: IN0O0OSL Tyre: CTHER Reguesting Office: R(S
' Samols Pegorted Trus tcceptance Perforzance
¥uamber Jalue Yalue= Iixits Evaluetion
I IT45SCTICIGES I XICEOGRAMS PER LITEE:
011-EZNLEIN
001 0.3€h 0.383 0.263-0.29¢8 Accert.
I C1l2-LINLCANZ
013-M:TTHO0IYCHLO®E )
: l ccy 28,3 28.9 15.5- 81.§ Rccett.
Cl8~-TCIRPHENE _
0Nz 10.1 .7 §.0%- 21.3 - Accert.-
0S7-CHLCRDANT (TC7TAL) '
: cen 11.1 16.7 S.1%- 2484.72 Accert,
: ATTEATE/PETHALITES I ncpccv;’s EZ3 LITER
l;lau BIS{2-ETHILEZYYL)ADIPAT
' - Co1 19.9 15.9 3.26~ 25.¢ Rccept
+135-EUTYLZENZYL EETEALAIC
' 0ol 16.5 15.9 1.67- 2UL.F acc=rt.
"136-EIS (2-ZTEYLEZXYL)PETRAL.
Gci 21.3 19.3 n.43- 30.5 3ccezt.
FlSO PIETEYL PETEALATE
s co1 14,5 z3.¢ J.¢8- 327.93 dccert.
151-DIR®=ETHTL PETHARLATF
cec1 <£.CO z7.4 $.32- 3E.c= ¥ct 2ccept.

!n.-...‘.J

TRIKALONMSTHANES IN XICROGIAMS PZR LITEE:

1017-CHLCROFOQ X
l?’ cea 73.0 21.7 17.U0- 2€
018-BEC¥0OFORA
E ccz 38.7 3BLE 30.9- 45,3
I 019-°PO‘ODI"RTO CMEZTY2NE
— cci 2E. 4 26.8 1.4- 3z2.32
© 20-CHLCRODIZRCNCOMITHANE
l Co1 30,7 8.2 27.8- o1
021-TCTAL TRIAALCPETHANE
gC1 120 121.3 97- 145

YCL2TILZ CRE2)JC CCASCUSDS IN XICRCGE2aNS FIt LITEIE:

032-9YINYL CdLCrIDE
01 8.353 9.47 5.65- 12.3

= ==
Weenon
o
L
=

4-1,1-0TCELCSCETHYLENE
001 7.32 8,19 §.n9- 11.9
€35-1,2-CICELCECSTEANE
B ccl 9.10 9.00 S.t- 12.6
026-1,1,1-TAICELCECETHAYS
cn1l 12.0 1n.9S 12.6- 17.¢
037-C33201 TATR:CELORIDE
cct 16.5 12.¢ £.1- 1%.1

Y

Pace: 2

Date: C3WQOVSS

Accert.
2ccert.
iccerte.
Accert.

Accegt.
Bccect.
rccect.

iccact.

fcceErt.




Ferfcrmance Evaluaticn Eegcrt
USSp3 Water Scpgply Study ¥S036

Perforsance
Evaluztion
Accert.
Accert.
dccept.
Accect.
dccett.

Accert.

Accert.
dccept.
Nct 2ccert.
¥ct 2ccert.
Accept.
Not 2cceot.

Accept.

Particicant ID: I¥000S% Type: OTHER
Sample Reported  Irus icceptance
Nuzher Yalue Yaloe= Iiaits
0383-TEICHLOSOETHYLENE
cca 1.0 17.4 13.9- 2C.9
039-BEXZENE
cci 7.11 7.45 5.8%- 10.5
OY0-TETRACHLOSCETHYLENE
002 14.8 19.5 13.8- 22.2
041-1,8-DICHLCECRENZEN?
, 001 10.4 11.9 $.52- 114.3
042-7 1,2 CICRLCECETHYLEYF
002 11-1 11-5 9-28_ 13-9
Q42 -1,2 DICYLOROPROD
: GC2 15.C 1€.4 13.1- 1S.7
087-TCLOENE
' cc? 12.¢ 12.2 10.5- 1%.8
iO8B3-ETHILEENZENE
002 IE-LL luna 17‘.08_ 1708
TO04Y-CHICROBENTZENE .
G032 15.6 1€.3 13- 19.
0S3-STYEENE _
3 062 12.6 12.5 19.3- 15.5
i095-DICHLCRCXETHAXT
- cca 11.€ 12.3 S,A4- 1U4.8
..061-1,1,2-TSICELOROTTEANS )
i cc1 £.43 €.0€ 3.68- S.C4
1
-“076-1,2,8-TRIC =Lc=c EXZENE
C 1“-9 12-5 1001_ 15.1
§09Q-TCTIAL XYLENS
A €02 11.3 10.4 §.32- 12.5
- MISCELL2YECUS ANRALYTES:
Ozz FZSIDUAL FFE® CELGRINE (MILLIGEANS PEF LITES)
cni 0.510 0.562 0.008-0.715
Ozk -TCT2L FILTEFATLE RESICOC (MILLIGEANS PEIR ITITER)
001 467 380 269~ E2€
—02: CALCIUM (NG. CACC3/1) _ i i
cc1 24 21¢% 207- 23°
026~PHE-UHITS
H ce1 E.884 .13 £.E5- .32
027-3LXALINITY (¥G. CACO3/1)
3 Qc1 40.0 3€.1 JE.6- LU.9
§029~SO0CTUM (MILLIGEANS PER LITEE)
B co1 16.3 17.5 15.5- 20.1
~185-SOLFATE(MILLIGRAZS PES LITEE)
3 001 70.7 81.0 71.5- 87.5
~186-TCT2L CYANITE (YILLIG2ANS PER LITEF)
001 c.178 €.2¢0 6.15- C.25S

Acceart.




Perfcrmance Evaluwaticn Eegcrt

Participant I0: IN00O05H Type: CTEER

HReport: FEQ0S
Fage: 1
Fate: (€szrpgs

Bequesting Office: Ix

—— - —— i — . —— i — - e > . i > B i o P R T NS A S Sm e e e S e e = e - ——

icceptance
Liaits

Trae

I USEpA Water Sapply Study %5037
Value¥

Saample
Humber

Beported
Value

TRACE METALS IY XICRCGRANS Frg LITER:

‘D01-AESENIC
I. 001 88.5 49.3 41.9- S€.3
0C2-BA”IU™
: . €a2 784, 773 €57~ &g
l..oo3—canamn
€61 1C.8 10.2 €.16- 12,2
004~CHRCAIUM | : :
001 73.2 72.5 £2- 83.8
I 0G5-1EAC
001 13.3 13.8 9.€6- 17.¢
0C6-MEECURY
l co1 7.76 8.16 5.71- 10.6
CO07-STLENIUN :

3 001 62.7 57.9 56.3- 65.5
| ';}091—cc;£sa _ ‘
| 061 55.5 55.7  56.1- £1.3

<180-ANTINONY

1 ' 602 15.2 18.0 12.6- Z3.0

141-3ERYLLIUA :

- 001 §.260 B.26 3.62- &.9

1-142-8ICKEL

co1 54,3 £5.4 45.8- £3.3
143-TEALLIOM

1 €62 2.67 2.133 1.67- 3.6

lizzs—Ecacu :
002 1000. 929 876- 1030
236-X3ANCANESE
l 001 9.5 88.1 §a- 51.%
) 537-20LYBDEND ™
: " 002 53.8 54.0 £2.6~ €5.4
l239—zzsc

~ co1 £19. £0¢ 535- €52

HNITR2 Z/HIInITn/FYUOBIDh Iy 2ILL A4S PEE LITZER:
l009 EITRATE AS W
cel 5.28 g8.36 §7- §.13
)92-¥ITHRITE a5 N _
l‘ Ga1 C.54u .SC2 0.427-0.577
261~ SOPHOSTHATE AS P
: 001 1.7 1.19 0.957- 1.21
l INEZCTICILDES IN PICECGRAYS FER LITEGR:
O011-ZHDAIN
' 001 C O C.217 §.231 €.1572- (.3

Pecfarsance
Evaluation

Accert. i
Accert.
Accert.
Accert.
Accert.
tccect.

Accert.

Accert.
Accert.

Accegt.

Accect,




fFeport: EFEQQS

' Perforzance Evaluatian Eepcrt Fage: 2
USEFA ¥Water Supply Study ¥s037 Date: CESEPYS
Pa:ticifant IbD: IHGOCSH Tyge: OTIHES Bequesting Cffice: T¥
Saaple Reported True Acceptance Berformancse
Huater ¥alue Value= liaits Evalvation
012-LISLCANZ
001 0.33u 0.381 €.21-C.552 Accegpt.
013-2ZTEQIYICHLOZR
€61 1zZ.€ 18.% 1c.2- 2€.8 Accert.
014-TCXAPHZNZ
0a2 8.23 8.81 4,85~ 1Z.8 iccept.
097-CHLCRDANE {ICTAL)
003 3.80 §.44 2.0.8- .84 Accert.

_ TEIBALOXZTHINES IN MIC3CGRANS FPIR LITEE:
017-CHLOROFOR M -

. 001 22.2 22.3 17.8- Z€.8 Mdccegt
'018-E20A0F0RY
: Go1l 19.5 18.€ 18,9~ 22.3 Acc=gt.
019 BEOMODICALOEQMETHANE '
Ccl 13-5 12-7 10-2— 15-2 ACCE’g't.
040 CHLCECDIBACHCYETHANE
001 15.2 14.2 11i.4- 17 Accetpt.
—G21-1CIAL TEIRAIQWETEANE :
i €G1 70.8 67.8 Se,2- 81.0 Accergt.

: VOLATILE CEGA¥IC CcsPCUyDS IK EICRCGRI2S PEZ3 LITER:
032 ¥I¥YL CHLGEILE

‘03Q—1,I'DICHLGnCETEIIEHE
! 001 15.8 15.5 13.2- 19.8 Accept.
l'o35 1,2-DICHLORCETEANE
¢C1 15.8 13.2 10.6- 1Z.8 2ccegpt.
035-1,1,1-TRICBLOGEOETHASE
' ¢o1 10.4 10.3 8.28- 12.4 Accert.
037 CARBREZON TETRACHLORIDZ
001 13.9 12.7 15.2- 15.2 Bccept.
038 TIEICHLOROETHYLENE
co1 8.31 6.73 £.22- 12.2 iccant.
039-EENZZ¥Z
; 001 12.1 12.5 10- i5s hccegt.
l‘OQO—’IE EACHLCRCETEILENE
caz §.313 - 9.EC 5.76- 13.1 Rccecgt.
Toui- 1,3-DICKHLOECBEXZEYZ .
'_ co1 5.55 7.31 35— 10.2 Pccect.
Q42-T 1,2 DICHICRCETHYLZSE . -
-{ 0032 i3.7 10, 8 11.8- 17.8 ECCe;t.
lOQB C 1,2 DICHLQEOETHYLENE
002 9.61 5.72 5.83- 13.5 Lccegt.
CQU 1, DICELCECESCEANZ
002 13.0 18.2 11.8- 17 Accegt.
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perfcrmance Evaluation Eeport
USEF2 water Supply Study ¥5037

001 c.501

END OF DATA FOE INOQQS8 F33¥=s3=s
LI®ITS 2WL TEUE V2LUES,
END CF BZEORT FOR INCCO54 °

ASSUME TBEIE

Repcrt: FZ095
Page: 3
Cate: DESEPSE

‘pParticipant ID: INOOOSH Type: QTHEZR Requesting Office: IV
Szagple Feported  True hcceptance Ferfcrrzance
¥umber yalue Value~ Linits Evaluation

047-TOLUERE

€Cz €.u1 £.7C 3.42- 7.59¢€ Eccegpt.
CUB-ETHIL3ENZENE

coz2 9.390 .19 5.51- 12.9 Accegpt.
C49-CELCEQEENZZXE

062 £.69 8.31 h,99-~ 11.6 Accept.
0S3-SIYEENE

0g2 7-55 7.40 .04~ 10.4 ACCEFt.
054-1,2 DICHLCECEZNZZAE

00z 14,4 14.5 11.€- 17.¢8 Accert,
0S55-DICHRLOROMETEANE

: cc1 11.3 8.81 S.€5- 11.3 Accert.

©$61-1,1,2-TETCHLCECETHAXE

001 11.8 1.7 8.56~ 12.8 Bccent.
CSO0-TCTAL XYLEXES

MISCELIANECUS ANALYIEZ: .

C22-RESIDUAL PEEF CHBLORINE (XILLIGRARS FEE LITZF) A

861 2.71 2.20 2.03- 3.07 iccept.
028-TCT2:L FILTER2ZLF RESICUS (MIILIGEAXS EZ23 1ITER)

co1 s€3. 268 1gg- 43t Bccept.
025-CALCIOM HEARDNESS {(¥G6. CACO3/1) :

CG1 i73. 144 137- 1:8 Nct 2ccepte.
025-PHE-0OYITS

ec1 g.C7 .13 £.88- ¢.31 Eccert.
027-ALE2LINITY (8G. CACO3/1L)

: 029-SODIUN(MILIIGRARS FER LITER)

N 001 13.4 12.6 11 .4- 13.7 lccest.

14S—-SCLFATE{MILILIGFAXS FEEF LITER)

: 001 278. 280 253~ 316 Accerpt.

P146-TCT2L CYASIDE (#ILLIGR2MS PEER LI1Z5)

0.380 €.285-0.47°% ccert.

SIGHIFICENT DIGITS.

gravimetric calculations,

cr a reference value when necessary-
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State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES

T kv D

Hereby grants

Certification

. e ER Aem -

under the provisions of ch. NR 149, Wisconsin Administrative Code to:

$98035710

Somere al Wi, .t

American Analytical Inc (A21)

250 West 84th Dr Laboratory ID Number
Merrillville, IN 44410

August 15, 1596

Issued:

June 30, 1557

Expires:

for the following test categories:

* Nitrogen Hexavalent Chremium

Ammenia Mercury :

Nitrite- Potassium i
: Kjelcahl Ritrogen Magnesitm
™ Phcszhorus Manganese :
- Qrtheghosghata Nickel i
T. Phesgharus Lead :
d ~ Physical Antimony
B Qil ard Greasa Selenium
- T. Dissolved Solids Thallium

T. Solids 2inc

T. Suspenced Sclids * Organics; Purgeable

* General I1 Volatile Organics (VOCs) .

Chleride’ * Organics; Organochlorine
¥ Cyanide pPC3s H
: €co Organochlorine Pesticices _

Phenclics ‘
. * Metals | :

Silver

Alzings

Arsenic

Barium

Calcium

Cacaium

Chremium

Cogger

Iren

7 " . }'i&'ug(bf/muﬁa\

/

Chief, Analytical and Stadistical Services

Sccrc::try U

Caruficadieon or registration by the State of Wisconsin is not an eadorsement or guarantes of the validity of data generated by this
laboratory. This cenificate is valid unless revoked or suspended and supersedes all previous certficates. Rev. 3-86
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Appendix C

Weaver Boos Consultants, Inc.

Chain of Custody Record

u:\home\97_94\gw-sap.doc

200 South Michigan Ave.
Chicago, Illinois 60604
(312)922-1030

Fax (312)922-0201




wi/o1ed :Aq paataday awiLf/a1e(] :Aq paysinbuijay 'SINIWWOD

&)
¢ HH : JEINES
1 | woneayuop[ o m Xy | -uo) uonduosaq o|dweg owl(], 2eQ & aduiey
A1ojeloqen] IR jo #
" e
R W aneudss sadwes h (LNIYd) Aq padwss
m agLlsanday mﬁw?w—(z/\ :(ooussajas Guj(tq 19410 10) "ON JOPIQ 3SYYIIN
,| "ON X8 - :0} s1jnsal (auo 9}2252) xuj / 2u0yda}91 0) uosiad joeiuo)
she@ 01-L she §-¢ I00H 7L INOH8Y INOH pT _ © roN auoydajay,
:(9U0 2[3110) AW}, PUNOIBUIN], A
UOHBIOT $SIppY
—
‘oN 129forg rawepN ja3fosg YU
Jo adey

YLFR69L-611
01¥9F NI HJAIIM

mw\,:,ﬁm:‘ NENITTUIY . . INNQ HIFR 1S3 05T

TVNOILLYNYILNI
- J0 NIVHD | , _
.;.QE,SQ,S IVHD o TR




o

Appendix D

Weaver Boos Consultants, Inc.

Field Sampling Form

u\home\97_94\gw-sap.doc

200 South Michigan Ave.
Chicago, Illinois 60604
(312)922-1030

Fax (312)922-0201




----------T‘

WEAVER BOOS CONSULTANTS, INC.

200 South Michigan Ave., Suite 900
Chicago, IL 60604

Groundwater Sampling Field Form

Date:
Site: Feddeler Construction/Demolition Site Location: Lowell, Indiana  Permit No.:45-08
File: 97094.00
Name of Person(s) Sampling;: Title:
Monitoring Well No.: Upgradient: Downgradient: -
Top of Procover: MSL Top of PVC: MSL  Ground Surface: MSL
Ground Water Depth (from top of PVC): ft. MSL Measured Well Depth (fr. top pvc) ft. MSL
Installed Well Depth ft. MSL
Water V.olume in Casing;: gal. Time Purge Started: Differential ft. MSL
2” well contains 0.163 gallons/foot Time Purge Ended Corrective Action Required Yes __ No___
4” well contains 0.652 gallons/foot (Differential +/- 2 feet)
Well Diameter:
Total Volume Purged: gal. (Min. 3 to 5 vols.) Well Pumped/Bailed Dry? Yes No
Batler/Pump: Dedicated? Yes No  Disposable? Yes No
Field Meters (pH, Eh, SC): Dedicated? Yes No Disposable? Yes No
Field Equipment: Dedicated? Yes No Disposable? Yes No
Method of Decontamination:
Sample Condition: Color: Odor:
Field Measurements: #1 #2 #3 mean #4 new mean  #5 (if nec.)  #6 (if nec.)
pH std. units
Specific Conductivity . umhos/cm
Temperature °C
Time - S
Well Recharge: Very Poor Poor Fair Moderate Good Very Good
Weather Conditions: Temperature: Skies: Clear Partly Cloudy Cloudy
Precipitation: Light Moderate Heavy
Wind Speed/Direction: N NE E SE § SW W NW

Notes/Observations:

Sampler(s) Signature:
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